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INTRODUCTION 
The production and marketing of meat-type hogs is an important prob­
lem in American agriculture today. An important facet of the production 
problem concerns how producers can or should respond to price incentives 
that may be offered for meat-type pork by changing the type of hog offered 
for sale. Thus, an important facet of the marketing problem concerns the 
role of price incentives in the free-market pricing system. 
Through the medium of prices, consumers are expected to indicate 
their preferences by what they buy. In this way, they can give direction 
to a large part of our economy. For farm products, signals called by the 
consumer are relayed from the retail level back through the wholesale and 
processing levels and then back to farmers. 
However, consumers may not have the choices available which permit 
them to call the particular signals they would like. Even if the signals 
are called clearly at the wholesale or retail level, certain gaps or 
resistances in the communication network interfere with the pricing mech­
anism so that the signals get lost or diffused by the time they reach the 
farmer. In some cases, the lack of consumer knowledge of meat limits the 
ability to call intelligent signals. The relationship between visual ap­
pearance of the meat at the store and eating satisfaction at the table is 
still the subject of research. Even with meaningful price incentives for 
the production of the preferred type of hogs, it may be difficult for 
many farmers to develop or discover strains of meat-type swine or to man­
age them in such a way as to produce a larger proportion of them. Fortun­
ately, "meat-type" — a type producing pork favored by consumers — 
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appears to be a highly heritable swine characteristic. 
At the market level at which slaughter hogs are sold by the farmer, 
pricing efficiency —. the degree to which prices, from the viewpoint of 
the consumer, give optimum direction to the activities of buyer and 
seller — is dependent upon buyer and seller knowledge of the true value 
of the hogs. That is, knowledgeable expectations of the yield and quality 
of cuts expected from the hogs in question, and of current and future mar­
ket values of such hogs. This involves grade standards and the extent to 
which market news and accurate outlook information is disseminated to all 
concerned. 
But grade standards and market news are not the only factors which 
affect pricing efficiency. The ways in which hogs are bought and sold are 
factors. Hogs are bought as whole animals or carcasses and sold in 
pieces. The amount and quality of each cut or piece the animal or carcass 
will yield cannot be predicted exactly. Further, most hogs are purchased 
alive, which means that different and unknown degrees of "fill" and inter­
nal injury or disease can cloud value appraisal. 
The efficiency of the pricing mechanism is thus seen to be dependent 
upon a number of factors. This study is mainly concerned with the grading 
aspects of pricing performance at the market level at which slaughter hogs 
are sold by the farmer. 
The Problem 
The need for the production and marketing of meat-type hogs has been 
emerging over a long period. Several underlying trends have contributed 
to the gradual development of this need. One of these, shown by figure 1, 
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Figure 1. Retail prices and consumption of pork compared to beef 
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is the downward trend over the years for both pork prices as a percent of 
beef prices; and pork consumption as a percent of beef consumption. If 
the demand for pork had maintained its relationship to the demand for 
beef, decreasing pork supplies per person would have forced the pork-beef 
price ratio up. 
Another underlying trend that has contributed to the declining value 
of hogs is the declining demand for lard. As figure 2 shows, since the 
beginning of this century, a widening gap has grown between the prices of 
the important lean cuts of pork and of fat for lard. 
More universal payment to producers of effective price differentials 
between the more valuable hogs with a high proportion of lean cuts, and 
the less valuable hogs producing a higher proportion of lard would provide 
additional encouragement to swine improvement efforts. Even though ade­
quate grade standards have been developed, they are not uniformly and 
universally applied, and price signals calling for the production of 
leaner hogs do not in all cases reach farmers. 
One of the earlier problems in selling hogs according to their value 
was the lack of adequate grade standards. It was not until 1952 that the 
Department of Agriculture officially adopted grade standards for slaughter 
swine and hog carcasses which could be useful in sorting hogs or their 
carcasses according to their value to the packer. 
Official grades for cattle and lambs were established many years be­
fore those for pork. This was probably a result of the recognition of 
greater palatability differences between types of cattle and sheep than be­
tween types of hogs. For pork, the major qualities that are used to dif­
ferentiate between grades have to do with the proportional yield of 
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Figure 2. Wholesale pork prices compared, with live hog prices 
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valuable cuts rather than with palatability. Pork grades, then, apply 
only to the carcass and have most to do with how much good lean meat a 
given weight of carcass contains. Current beef grad.es are mainly con­
cerned with how good the meat is expected to be. Recent research findings 
indicate that an important source of value variation between beef car­
casses of the same "goodness" had been overlooked by not using yield 
factors in the grades as well. 
A small but growing percentage of the hogs marketed in this country 
are bought by grade, but grading methods and standards in use are not uni­
form. Usually, the grades are the packer's own, each based on the same 
principles used in the development of the U. S. grades, but with varying 
grade boundary locations and varying numbers of grades for the same 
quality range. 
Since the grades in use are not uniform, it is difficult for farmers 
to compare returns at two markets. So as not to pay prices out of line 
with pork cutting margins which vary seasonally with the demand for pack­
ing services, packers relate carcass grade and yield prices to the live 
market rather than to wholesale or retail meat prices. This increases the 
difficulty a farmer may have in understanding price determination. Since 
paying prices tr farmers are usually adjusted back to a liveweight basis 
even when grading is performed at the carcass level, dressing percent must 
be computed and allowed for, which further complicates the procedure. 
If all packers who would buy on a graded basis would accept U. S. 
grading of carcasses and payment on a carcass basis, most of these prob­
lems would be eliminated. Packers would lose bargaining power, however, 
insofar as farmers would become better informed regarding appropriate 
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values and value differentials. 
Shaw has categorized, in a useful way,'the grounds for opposition by 
some packers to federal grading (l). Opposition to grading may be based 
upon: l) the principle of government grading, 2) the standards them­
selves, 3) the procedure as practiced or 4) the administration of the 
grading service. The common allegations made in voicing the opposition are 
that grades do not reflect consumer preferences, that grades are not uni­
form between graders or areas and that the lower grades are unduly dis­
criminated against in the market because of their being labeled as low. 
The allegation that grades do not reflect consumer preferences has 
at times appeared to have the most truth. In fact, however, it is wrong 
to assume that grades should reflect consumer preferences. As Engelman 
has pointed out, the essential requirement of grading is that the hetero­
geneity within grades is less than the heterogeneity of the total supply 
(2). The purpose of the standard is to sort the supply so consumers can 
express their differing preferences more effectively than they would with­
out grading. It follows from this reasoning that if more than one quality 
attribute is important to consumers, the grade standards should indicate 
the level of each attribute. Only if everyone agrees one type is better 
than another for all uses at all times would quality grades directly re­
flect consumer preferences. An individual consumer can learn only through 
experience what various quality grades might mean to him. But hog and 
carcass grades are not primarily consumer grades in that they do not apply 
at the retail level. Hog and carcass grades are designed to separate the 
animals or their carcasses into groups homogeneous in yield (not quality) 
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of major lean cuts. The market prices of the lean cuts relative to those 
of fat and other cuts determine the value of the hogs in each grade. The 
grades would serve their purpose whether or not consumers prefer their ham 
and other lean cuts from lean hogs or from fat hogs. 
The argument that grades are not uniform between graders or areas 
applies with considerably more force to private grading than to government 
grading where every effort is made to standardize the application of one 
set of grade specifications. 
Farmers, also, may resist selling on a graded basis. Some farmers 
fear their hogs are of predominantly low quality and are reluctant to 
accept discounts. Some farmers (especially producers not expert at 
recognizing quality) may be dissatisfied with the grader's decisions and 
reluctant to accept the idea that all their hogs are not of satisfactory 
quality. 
In 1940» Shepherd et al. gave what has become the classic list of 
reasons favoring carcass grading of hogs by a disinterested third party 
(3, p. 450). 
"As far as can be determined, packers would pay out about 
the same amount of money for a given year's supply of hogs 
under the carcass system of sale as they would under the present 
live weight system. If the carcass system were adopted, the 
benefits to hog producers would come .not from any increase in 
the total amount of money for a given run of hogs but from three 
other sources: 
"(l) The money paid for the hogs would be distributed more 
equitably among the different hog producers than at present. 
Each producer would get more nearly what his particular hogs 
were worth. The producer of high-yielding and high-grade hogs 
would get more than under the present live weight system and the 
producer of low-yielding and low-grade hogs would get less. 
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"(2) Under the stimulus of this incentive for raising 
high-yielding and high-grade hogs, with the passage of time hog 
producers would bring in hogs of higher average grade and yield 
than under the present system. A year's run of these higher 
grade hogs would be worth more to packers# and would enable them 
to pay more money to hog producers. 
"(3) The carcass basis of sale would remove any incentive 
for 'filling* hogs, and hog producers would save the cost of the 
feed now wasted on this practice. 
"Shifting the basis of sale from the live hog to the car­
cass and putting the carcass grading in government hands would 
involve the minimum disturbance of existing livestock trade 
practices. It would simply mean moving the scales inside the 
plant and putting a government grader beside then. This would 
(1) protect farmers and others dealing with more experienced 
hog buyers, (2) remove the need for 'higgling and bargaining' 
over the yield and grade of the carcass and (3) provide a uni­
form language for price quotations. By thus providing a clear, 
uniform and accurate language for buyers and sellers it would 
raise the plane of competition for hogs." 
Objectives of This Study 
The practice of marketing hogs by grade is developing gradually on a 
voluntary basis. Naturally, the development would have been speeded if 
sufficiently large price premiums had been paid for the higher grades. 
But premiums actually paid have not been out of line with those indicated 
by past research. Carcass cutout data gathered is the late 1940's, ap­
plied to present carcass grades and pork prices, would indicate an actual 
value differential (livew®i$it) between grades of hogs of only around 
40 cents per hundredweight. In the past 10 or 15 years, some changes have 
occurred in the extent of trloaning, boning and defatting pork by the meat 
packing industry. Therefore, yield data previously available to the 
Department of Agriculture may underestimate real value differences between 
grades of hogs. 
In Canada, the grade-price differentials paid by packers (not 
including the Canadian Government quality premium) have been 2g to 3 times 
•wider than cutting yield data available to the U. S. Department of 
Agriculture would indicate to be feasible (4# p. 26). 
For this study, up-to-date information was obtained on the relation­
ships between physical characteristics, especially those that can be 
measured or evaluated by a grader, and the value of hogs and hog car­
casses. As a result of this study, farmers should be in a better position 
to evaluate packer offers regarding price differentials. Also, the results 
of. this study provide data for packers to use in buying hogs. Accordingly, 
two specific objectives can be enumerated for this study: l) to ascertain 
the relationship of carcass weight and various measurements and evaluations 
to yield of the various cuts and to market values of the carcasses and 
2) to use the above relationships to establish the basis for determining 
appropriate paying-price differentials between grades for hog carcasses. 
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REVIEW OF LITERATURE 
In addition to the actual establishment of grades for live hogs and 
carcasses, a number of areas of work are of interest in connection with 
this study! 1) production research aimed at better-quality hogs through 
breeding and feeding, 2) quality evaluation research, including studies 
seeking to increase the efficiency of estimation of carcass composition, 
and studies seeking to determine preferences of consumers, and 3) studies 
of the economic framework in which the limited knowledge from the other 
areas can be properly assessed. 
Swine Production Research 
Much swine production research work has been done as a result of the 
trends demonstrated in figures 1 and 2. Only a few examples are men­
tioned, but they indicate some of the directions taken by the research. 
In 1934» Ellis and Zeller reported on a study in which restricted 
feed consumption resulted in hog carcasses with less fatback and higher 
yields of lean cuts (5). In 1958, Merkel et al. summarized the results of 
subsequent research on restricted nutrient intake and reported on their 
own work in which the conclusions were essentially the same (6)« Appar­
ently, economy of gain in terms of feed efficiency is enhanced by some 
methods of limited feeding. Howêver, rate of gain is slowed and labor 
costs are increased by the practice. 
Nutrition studies have also focused upon the effect of various levels 
and qualities of protein in the feed on carcass quality. For example, 
Ashton et al. reported in 1955 on a study of the effect on carcass lean­
ness of different protein levels with and without antibiotics (7)« 
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Quality Evaluation Research 
In spite of the fact that official hog and pork carcass grades were 
not officially adopted until 1952, the problem of hog grades has received 
attention and study for many years, Dowell and Bjorka reported that mar­
ket quotations for two classes of hogs — sows and barrows — were used in 
an agricultural journal of 1834 (8, p. 286). 
Little progress was made with respect to reporting sales of hogs by 
class or grade during the next few decades. Terms indicating the type of 
feeding, the age, or the place of origin were used. However, classifica­
tion by weight seemed to be the most important method a hundred years ago 
as it is in many cases today. 
The growth of livestock market centers led to the publication of 
private daily and weekly market papers. The number of class and grade 
terms in use increased but the terms varied from market to market and were 
not used consistently in reporting the same market (8, p. 288). 
The Illinois Agricultural Experiment Station made the first major 
effort to bring about standard market terminology. In the first decade of 
the twentieth century, bulletins were published suggesting standard termi­
nology for the major species of livestock, including one for swine in 
1904 (9). These studies were used as the basis of terminology for the 
first livestock market reports of the Department of Agriculture in 1918 
(8, p. 329). 
Federal stamping and grading of beef was inaugurated by the U. S. 
Department of Agriculture on an official basis in 1927 (10, p. 370). In 
1933, the Department made its first major national effort to standardize 
terminology for hogs in a publication describing characteristics of groups 
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and classes into which swine and pork cuts were sometime s sorted on the 
markets (11). Standard terminology was suggested and its adoption urged 
so that market reporting could be useful and understood in all parts of 
the country. The relationship between economic conditions and the values 
of different parts and of the composite carcass was recognized. For 
examples 
'•Because of economic conditions in the pork industry, re­
sulting largely from a pronounced trend of consumer demand to­
ward leaner pork cuts, together with the development of compe­
tition between lard and vegetable-oil products, a new type of 
hog differing materially from the Fat type (butcher) has been 
developed. This newer type consists of what are known as 
Meat-type hogs, and seems to meet the economic needs of the 
industry satisfactorily. With its development some of the 
heretofore desirable features of conformation involving thick­
ness, fullness, plumpness and stockiness have undergone 
material changes" (11, ^p. 8). 
A 1940 U„ S. Department of Agriculture publication, as reprinted in 
1948, recognized that fat carcasses produce a lower proportion of loins» 
hams, Boston butts and picnic shoulders and a higher proportion of fat 
(12). However, it was implied, by the grade names suggested, that a 
Choice (fat type) or a Choice (meat type) hog — respectively fat and 
moderately fat — were better than a Good grade barrow or gilt. According 
to that publication the Good grade had a slightly low percentage of bacon 
bellies, clear plates9 fat backs, leaf fat and fat trimmings; a corre­
spondingly hi#i percentage of Boston butts, picnic shoulders, loins, hams 
and lean trimmings. 
Shepherd et al. clearly saw the economic advantages of carcass grades 
in their 1940 publication (3). However, they did not exploit the regative 
relationship between backfat and value (the positive relationship between 
proportion of lean cuts and value) because: l) the use of backfat as 
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cured fat backs if they were 1.5 inches or more thipk made that part of 
the fat more valuable if greater than l.,5 inches in thickness. 2) The 
contemporary ideas of hog quality placed the Choice (fat type) and the 
Choice (meat type) — the fattest and the next-to-fattest types respec­
tively — above the Good grade in quality. (The Good grade, as suggested 
above, was probably similar to our present U. S. No. 1 grade.) 3) At that 
time Canada's two top grades, though putting leaner hogs above fatter ones, 
were viewed as "bacon" grades and distinct from grades for "pork" type 
carcasses. The Canadian grades wjgre designed to class carcasses accord­
ing to their desirability as Wiltshire sides on the British market. 
Carcass evaluation research 
EngeLnan et al. were the first to focus their attention on the pro­
portion of high-valued cuts as the relevant criterion of carcass merit and 
to systematically study correlations and regressions of various measures 
with that proportion (13). For the 379 carcasses of the present study, and 
under a certain price situation, the coefficient of multiple correlation 
for the regression of carcass value per hundredweight on carcass weight and 
the four lean cuts as a percentage of carcass weight, was 0.973» The four 
lean cuts were the loin, the ham, the Boston butt and the picnic. 
Average carcass backfat thickness and carcass weight were the most 
useful indicators of carcass composition found by Engelman et al. (13). 
The success of their study in pinpointing carcass value criteria and in 
finding easy-to-measure•objective indicators of carcass value resulted in 
a flurry of studies by members of the North Central Livestock Marketing 
Research Committee (14, 15, 16, 17, 18). Backfat thickness was the most 
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accurate of any indicator, available on the unbroken half-carcass, of the 
proportion of lean cuts. Given carcass weight or length, backfat thick­
ness was highly correlated with the proportional yield of high-value lean 
cuts from a carcass. 
Results of the North Central studies varied slightly with variations 
in type of hog, cutting method, animal weights, etc. Table 1 shows, for 
each study, the number of hogs measured, the average within-weight-group 
correlation between backfat thickness and percent lean cuts and the square 
of the respective correlation coefficients. 
Table 1. Relationship between average carcass backfat thickness snd per­
cent lean cuts — averages for carcasses within 10-pound weight 
groups (from studies of late 1940*s* and early 1950ts)a 
Study Number of hogs 
Average 
correlation 
Square of 
correlation 
Indiana 701 0.841 .708 
Iowa 600 .895 .801 
Michigan 298 .688 .474 
Minnesota 695 .864 .746 
Missouri 592 
00 s
 .702 
Ohio 374 .756 .572 
Region 3,260 .840 .705 
aSource: (15)* 
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Workers in animal husbandry found many opportunities to study rela­
tionships between carcass measurements and the percentage of the weight of 
the carcass or of the live animal in the four lean cuts. 
The live-probe method of measuring backfat thickness of live hogs was 
tested and announced by Hazel and Kline in 1952 (19). This method employs 
a thin metal ruler which is pressed through an incision in the skin and 
through the underlying fat until it is stopped by a layer of connective 
tissue adjacent to the lean. Backfat thickness can be measured by this 
method without killing the hog. After further study, Hazel and Kline 
concluded, in a 1953 report, that probe measurements at some sites re­
flected fatness and leanness as accurately as did backfat measurements on 
the carcass (20). 
De Pape and Whatley announced similar results with the live probe in 
1956 (21). The average of six probes gave an intra-breed and intra-sex 
correlation with the percentage of four lean cuts of -.57 as compared to 
-.66 for average carcass backfat thickness. The hogs of that study 
weighed within five pounds of 210 pounds. The correlations would probably 
have been higher had a wider range of backfat thicknesses been available 
for test. 
In 1954, the development of the Leanmeter for measuring bade fat 
thickness in live hogs was announced by Andrews and VJhaley (22). The 
principle of operation of the Leanmeter is based on the difference in 
electroconductivity of fat and muscle. The device involves a slender 
needle containing electrodes which is inserted in the hog's back until the 
electrodes reach lean tissue. When a dial indicates that the electrodes 
have reached a tissue of different electroconductivity than the fat 
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through -which they have been traveling, the needle is withdrawn. The 
depth of backfat thickness through which the needle was inserted is there­
by indie ated. 
Pearson et_ al. reported that both the live-probe method and the 
Leanmeter were fairly accurate estimators of carcass backfat thickness and 
of the percentage of the carcass, and live weight in the four lean cuts 
(23). 
An advantage of the live probe and the Leanmeter for selection of 
breeding stock is that backfat thickness can be measured before the ani­
mals reach slaughter age. Hetzer et, al. reporting in 1956 (24) and 
Robinson et al. reporting in I960 (25) found that backfat measurements of 
live hogs weighing 175 pounds and at 154 days of age, respectively, were 
good predictors of the characteristics of hogs at slaughter weights. 
Hetzer et_ al» found the live probe to be equally as consistent as carcass 
backfat measurement upon replication. 
Zobrisky and co-workers at the University of Missouri have done much 
work on carcass evaluation. In 1954, they reported on the importance of 
loin eye muscle area as an indicator of carcass muscling and also found 
the live probe useful in predicting carcass characteristics. They found 
that the yield of fat was more accurately predicted from probe measure­
ments than was the yield of lean (26). In four 1959 reports they an­
nounced subsequent analyses of their data (27, 28, 29, 30). The "ham" 
probe (1.5 inch off the midline at the second-third sacral vertebra) was 
the most highly correlated of the individual probes with the yield of 
fat. No significant difference was found between the accuracy of live hog 
backfat probes and carcass backfat measurements in predicting percent 
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carcass fat trim of the live weight. A method was suggested for com­
puting a value index for individual carcasses incorporating quality, quan­
tity and relative value of the various cuts. 
An attempt to predict percent of lean cuts from knowledge of both fat 
and lean thickness as determined by joint use of a regular (ruler) probe 
and a pick probe was reported by Holland and Hazel in 1958 (31). The re­
sults were not encouraging except that the usefulness of the regular probe 
was reconfirmed. 
In several studies, knowledge of loin eye muscle area has added sig­
nificantly to the correlation between estimated and actual percentage 
yield of lean cuts in a carcass (26, 32, 33). 
Lauprecht et al., in Germany, reported in 1957 on tests of the 
ultrasonic device for measuring backfat thickness on hogs and mentioned 
that in 1954 the English "Pigs Marketing Board" collaborating with 
Solus-Schall, Ltd* of London had demonstrated that a sonic depth finder 
apparatus could successfully measure swine backfat thickness (34). 
Gaarder reported in 1959 on a comparison of the accuracy of an ultrasonic 
device with that of grader estimates of backfat thickness on live hogs 
(35). The ultrasonic device was significantly more accurate. A consid­
erable amount of work has been done recently on making estimates of 
muscling with an ultrasonic device. In I960 Zobrisky et al. reported cor­
relations of 0.84 and 0,81 between actual tracings of tenth rib loin eye 
area, and high frequency sound estimates of the tenth rib loin eye area, 
for the right and left sides respectively on 69 hogs (36). 
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Live hog and carcass grades 
Relationships discovered in the studies reported in this section» 
especially in the work of Engelman et al. (13) have been used by the U. S. 
Department of Agriculture in the development of official standards for 
grades of pork carcasses (37) and live hogs (38). 
The new standards for grades of slaughter barrows and gilts, and for 
grades of their carcasses, were proposed by the Department in 1949. 
Slight revisions were made after field testing, discussion and demonstra­
tion of the standards. Then, effective September 12, 1952, official 
United States standards were promulgated by the Secretary of Agriculture 
for grades of slaughter barrows and gilts and for grades of barrow and 
gilt carcasses. Live and carcass grades for sows were officially adopted 
in 1956. 
In order of fatness, the grade names for barrows and gilts and their 
carcasses are: Cull, Medium, U. S. No. 1, U. S. No. 2 and U» S. No. 3. 
The U, S. No. 1 carcass is considered to have the mi ni,mum fatness required 
to produce high-quality pork cuts. Since the No. 1 carcass has little or 
no excess fat, it contains proportionately more high-value lean meat and 
is more valuable per pound than fatter carcasses. No. 2 carcasses are 
slightly fatter than necessary and No. 3 carcasses are decidedly overfat. 
Medium carcasses are too thin, and Cull carcasses are decidedly too thin 
to yield top-quality pork cuts. The official weight and measurement 
guides for grades of barrow and gilt carcasses are given in table 2. 
Live hog grades are based on live estimates of the carcass charac­
teristics of table 2» The standards are based on the standards for the 
carcasses. "Barrows and gilts in this grade (U. S. No. 1) produce 
Table 2« Weight and measurement guides in official standards for grades for barrow and gilt 
a 
carcasses 
Carcass weight or lengthb Average backfat thickness by grade0 
U. S. No. 1 U. S. No. 2 U. S. No. 3 Medium Cull 
Inches Inches Inches Inches Inches 
Under 120 pounds or under 
27 inches 1.2 to 1.5 1.5 to 1.8 1.8 or more 0.9 to 1.2 Less than 0.9 
120 to 164 pounds or 27 to 
29*9 inches 1.3 to 1.6 1.6 to 1.9 1.9 or more 1.0 to 1.3 Less than 1.0 
165 to 209 pounds or 30 to 
32.9 inches 1.4 to 1.7 1.7 to 2.0 2.0 or more 1.1 to 1.4 Less than 1.1 
210 or more pounds or 33 
or more inches 1.5 to 1.8 1.8 to 2.1 2.1 or more 1.2 to 1.5 Less than 1.2 
aSources (37# p. 3). 
^Either carcass weight or length may be used with backfat thickness as a reliable guide to grade. 
The table shows the normal length range for given weigits. In extreme cases where the use of length 
with backfat thickness indicates a different grade than by using weight, final grade is determined 
subjectively as provided in the standards. Carcass weight is based on a chilled, packer style car­
cass. Carcass length is measured from the forward point of the aitch bone to the forward edge of the 
first rib. 
c Aver age of measurements made opposite the first and last ribs and last lumbar vertebra. 
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U. S* No. 1 carcasses" (38# p. 3)» Finish is the main consideration and 
is judged by overall appearance, including judgement of width over the top 
which increases with fatness. Fullness, thickness, rounding and smooth­
ness of side and back, and width through the hams and shoulders, length of 
side, width and depth of ham and fullness of jowl are all characteristics 
that indicate fat and muscle development of the hog to the experienced 
grader. 
Muscling and conformation are allowed to compensate somewhat for fat­
ness in both the live and carcass standards. However, "The application of 
these compensating factors is limited to borderline cases between grades, 
and in no case is the final grade of an animal more than one-half the 
width of a grade different than that indicated by apparent degree of 
finish" (33, pe 3). 
Cut evaluation research 
Much thought has been given to the proportion of lean meat in a hog 
or carcass. In recent years, attempts have been made to evaluate the meat 
with respect to visual preferences for the raw meat in the store or to 
eating preferences for the cooked meat. Eating evaluations have been made 
both in typical home situations and by trained taste panels. 
There is evidence that between-grade differences for chops are ob­
scured by the large variation within grades. Kirtley, reporting in 1955» 
found it necessary to reject carcass grade as a selection variable and 
sort loins individually on the basis of their muscling in order to obtain 
consumer recognition of differences between retail displays of pork 
chops (39). In a small sales test at Iowa in 1956, Gaarder and Kline 
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reported that the carcass grades did not seem to sort loins into groups 
that were different with respect to consumer preference (40). In another 
small test, Gaarder and Kline sorted loins by loin eye muscle area. The 
chops from, the large-muscled loins outsold the chops from the small-
muscled loins in a matched-lot one-price sales test (40). 
In a later study, Gaarder and Kline reported findings of a small 
study on the relationship between hog carcass grades and store sales of 
half hams. Sales of half hams from U. S. No. 1 carcasses in three stores 
in three Iowa cities for two weekends were nearly double the sales of half 
hams from U.S. No, 3 carcasses in the same display case at the same 
price (41). 
Birmingham stated in 1956 that the amount of marbling did not appear 
to be as important with pork as with beef. However, he reported that in 
one eating test, the fatter pork chops were preferred (42). Ziegler in­
dicated that marbling may be an important quality attribute, but that 
backfat measurements give no guarantee of extent of marbling within the 
lean (43» p. 45). 
Eheart et al. reported in 1955 on a test in which dry-cured hams from 
peanut-fed hogs were more palatable than hams from corn-fed hogs (44). 
The difference could have been due to the extra thickness of fat around 
the hams from the peanut-fed hogs. 
Kauffman et al. (45) reported in 1961 on a study in which marbled 
chops had to be reduced in price considerably to induce buyers to take the 
same quantity as unmarbled chops. However, when given two chops of the 
opposite type to the type purchased, and after preparing and eating both 
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types, 62 percent of the hone participants preferred the marbled chops, 
18 percent preferred the lean chops and 20 percent indicated no preference. 
Murphy and Carlin (46-47) reported that marbling had a slight 
tendency to increase as backfat increased, but that marbling of the 
longissimus dorsi muscle showed much more promise than backfat thickness 
as a means of predicting tenderness and juiciness of braised pork chops. 
Of particular interest was the finding that a high degree of marbling 
was found in sane hogs with low backfat. Backfat thickness itself did 
not significantly affect tenderness or juiciness of braised pork chops. 
However, the regression of marbling scores on tenderness or juiciness 
scores was positive and highly significant. For flavor, neither backfat 
thickness nor marbling had an apparent effect. A trained taste panel 
was used so that tenderness, juiciness and flavor could be reliably 
evaluated separately. 
Economic Considerations 
It could be concluded on the basis of the research reviewed in this 
chapter that: l) carcass grades sort mainly according to backfat thick­
ness, and the U, S. No. 1 hog is much more likely to qualify as meat-type 
than is the U. S. No. 2 or 3; 2) for chops, at least, backfat thickness 
(grade) of the hog or carcass may have little effect upon marbling, 
tenderness, juiciness or flavor; 3) grade may be related in a negative way 
to visual preferences for raw half hams; 4) palatability may vary directly 
with marbling for some cuts; 5) visual (raw) preferences may have an oppo­
site relationship with marbling than do eating preferences; 6) since a high 
degree of marbling can occur in hogs with low backfat, it may be possible 
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to breed more marbling into meat-type hogs (heavily muscled hogs with 
little excess fat); and 7) marbling may be important only for the loin, 
while for hams, picnics and other cuts, the breeding out of backfat may 
remove excess intermuscular fat and make the cuts more desirable without 
the additional work of breeding marbling into the muscles. 
Abbott (48, p. 129) proposed three classifications for quality vari­
ability. Vertical variability was described in terms of "higher" or 
"lower" quality. For these terms to apply, it was necessary that the 
higher of any two qualities be preferred by virtually all buyers. Abbott 
assumed that the higher quality had to entail a greater, cost in order to 
qualify as a "vertically" higher quality. Horizontal variability was dis­
tinguished by incidental cost differences and a different ordering of 
preference between any two qualities by consumers with different tastes 
or values, or circumstances, or by the same consumers for different uses. 
Innovational variability involved changes which were considered as im­
provements by most all buyers, yet which involved no increase in cost or 
else were considered superior in spite of any costs involved. 
In reality, one unit of a type of product may not only be above 
(vertically better), beside (horizontally different) or ahead of 
(innovationally improved) another unit of the same type of product; but 
any combination of the quality directions may prevail between the two 
units and the nature of their difference may be unclear. 
The me at-type hog (the U. S. No. 1 hog) could be said to be innova­
tion ally better than the fat-type hog if consumers agree that the addi­
tional meat yielded is worth any possible sacrifice of eating quality. A 
problem connected with innovations, in addition to their development, is 
their acceptance and use. Acceptance and use of an obviously better prac­
tice, such as the raising of meat-type hogs, may lag simply because it is 
not human nature to exercise considerable initiative on short notice for 
small economic gain. 
Rhodes and Kiehl, reporting in 1956 (49, p. 47), used a product-
composition diagram (see figure 3) in which the production possibilities 
and attitudes pertained to a joint fat and lean product and not to sepa­
rate fat and lean quantities. The transformation curve "T" showed the 
various "types" that could be produced at a given level of expenditures if 
resistance to innovation were overcome. The tangency of the indifference 
and transformation curves showed the type to be produced under given 
preference and cost conditions. The tangency position did not show the 
desired output, but assumed that whatever the output levels, the cost and 
preference relationships were as indicated. 
If figure 3 is applied to the pork problem, the iso-cost curve "T" 
can represent the quantities of pure lean and pure fat in the lean cuts 
and lean trimmings which can be produced at a given cost, by hogs of vary­
ing fatness. It is assumed that the slope of the transformation curve is 
steeper than minus one for most of its length within types of lean cuts 
which are currently common. Although fat is a normal body tissue and the 
hog is expected to require a certain amount, "T" assumes meat can be pro­
duced more economically if excess fat is not produced along with it. 
The horizontal dashed line "U" is an indifference curve representing 
consumers who are more or less indifferent as to type of hog from which 
their pork cones, but want the maximum amount of lean meat per dollar. 
For these consumers, the highest point on "T" is indicated for efficient 
AMOUNT OF FAT 
Figure 3. Product-composition indifference and transformation diagram 
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resource allocation because it yields more lean meat per dollar. Line "U" 
may well bend upward slightly when fat reaches proportions giving dis­
utility due to the nuisance of separation and disposal. 
_ & 
Consumers may have an indifference system like "I^". In this case, 
a definite preference is indicated for meat from moderately lean hogs, 
considering production costs, and consumer satisfaction for a given out­
lay is maximized when the marginal rate of resource substitution equals 
the marginal rate of product substitution. 
Only if consumers prefer pork from fatter hogs would "I^" and the 
tangency point "2" be likely. Since marbling has not been found to be 
particularly associated with fatness, tangency point "2" with its alarming 
implications for the meat-hog progran is likely not the case. Gaarder 
et al. reported that in a household survey in which pork chop photographs 
were used, 8 percent of 341 respondents indicated they would prefer the 
fattest of three pork chops pictured, about half of them giving the extra 
fat as a reason (50, p. 734). 
Indifference line "U" is assumed to be as much an exaggeration as 
indifference line "I^". It is possible to get to the area of tangency 
point "1" without the aid of grades at the consumer level because of the 
economies of producing lean-type pork. 
The present study was designed to answer questions concerning pricing 
problems at the primary market level, and not problems relating to consumer 
preferences. Although results of preference research are of interest, they 
do not clearly indicate a need for pork grades at the consumer level. 
Perhaps hams, picnics and butts could be sorted by carcass grade and loins 
by muscle area and marbling. 
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• In Canada, hogs have been graded since 1922, and grading of pork 
cuts has received study, but has not been put into practice ($1, pp. 5, 
27-28). Maybee stated: 
"While informed producers realize,the carcass grade could 
not, in most cases, be carried through to the trimmed retail 
cut, they claim with considerable justification that even 
after trimming the cut from a fat hog contains more seam fat 
than that from a lean hog . . . The grading of pork cuts is 
receiving study and investigation but it poses many problems, 
mainly in determining the fat and lean content of a piece of 
meat without cutting into it. Tests have shown the quality 
of side bacon is related to the quality of the carcass, but 
not consistently. A second-grade carcass may have a top-grade 
belly slab, and vice versa. The quality of the belly is not 
fully determined until it is sliced, but since most bacon is 
pre-sliced for the retail trade, it conceivably might be 
possible to establish grade standards for side bacon and have 
it sorted and packaged accordingly. This would be complicated 
by the fact that practically every slab would contain two 
or more grades, and any program of sorting would seriously 
slow down the process of slicing and wrapping as carried out 
in most establishments. However, it is possible that continued 
study and experiment will throw further light on these 
problems" (51, pp. 27-28). 
The function of grades has been considered to be to segment the sup­
ply into homogeneous groups (grades) so that premiums and discounts could 
function as dictated by the supply and demand of each grade to allocate 
their production and consumption. Carcass grades have definite use in — 
helping producers pick out meat-type. But, perhaps, considering that: 
l) a marked difference in acceptability between pork cuts from hogs of 
different grades is not evident, 2) production methods are quite uniform 
for hogs and 3) the organizational structure of the market is one of mass 
merchandizing of standardized products, what is needed is one mass mar­
chand! z able consumer grade — or no grade at the consumer level — for 
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almost all the total pork meat supply. The most important role in differ­
ential value identification may be the yield of valuable cuts versus the 0 
yield of low-valued fat. Therefore grading may be indicated only at the 
packer level to segment the supply according to yield of lean cuts, and 
thus encourage production of the less wasteful meat-type hog. If hogs or 
carcasses were not graded at this point, producers of fat-type hogs would 
receive payment for meat not produced. 
For the sake of pork*s competitive position with other meats, work on 
breeding marbling into loins is indicated, but this need not be a function 
of the market. The government and swine producer associations can sponsor 
research to make the product more desirable in the long run. 
However, since loin muscle cross-sectional area is such a good in­
dicator of percent lean cuts, thought should be given to ribbing pork car­
casses to determine the loin eye area. Then, at the same time an evalua­
tion of marbling could be made and given some weight in the grade. 
In 1958, Engelman and Gaarder reviewed past work and present problems 
connected with swine marketing (4). They also studied Canadian hog pro­
duction and marketing achievements and concluded; 
"With universal grading as practiced in Canada, and with 
price differentials equivalent to those paid to fanners by 
Canadian meatpackers, even greater progress in improving hog 
quality could probably be achieved in the United States with­
out the assistance of a Federal bonus for the higher grading 
hogs. 
"Without wider price differentials, and without widespread 
or universal grading, Canadian experience suggests that progress 
in the United States will be slow and that eventual goals to be 
reached in carcass quality must be more limited" (4, p. 44). 
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METHOD OF PROCEDURE 
To accomplish the objectives of this study, 379 live hogs were 
selected, weighed and then evaluated by experienced graders. Weights, 
measurements and evaluations of the warm and chilled carcasses were ob­
tained and similar data recorded for the various regular wholesale pork 
cuts from these same hogs and carcasses. Data, not analyzed in this 
report, were also obtained on weights, measurements and evaluations of the 
various pieces of the four lean cuts resulting from a careful boning and 
the separation of fat and muscle. 
Prices were assigned to the wholesale cuts for computation of a 
wholesale value for each hog and carcass. 
Selection of Live Hogs 
The hogs were selected and processed in July and August of 1959 at 
the Oscar Mayer packing plant at Madison, Wisconsin. All hogs were 
selected alive so that carcass and cut characteristics could be related 
to evaluations and weights of the live animals as well as of the carcasses. 
Each live hog was tattooed with a number so that its carcass and cuts 
could be identified. 
Two experienced hog graders, one a representative of the packing 
plant and one representing the Department, jointly supervised selection 
of the hogs but made separate live hog evaluations. 
Most hogs in the sample came from the selection of small shipments 
from nearby producers. Such shipments were the principal source of 
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hogs at the Madison plant. A few farmers1 shipments were not used be­
cause they exceeded 10 or 12 head. The plans for this study were to take 
the complete lot from a farmer but to limit the number of hogs in a lot 
in order to have data on a larger number of complete producer shipments. 
To obtain wide ranges of weight and fatness, some selection was exercised 
on the lots admitted into the sample. 
Thé first 215 of the total 379 market-weight barrows and gilts used 
in this test were selected in this manner in 30 lots of from 4 to 13 hogs. 
The only hogs of the first 30 lots not carried through to a detailed cut­
out were two carcasses rejected as diseased, three carcasses too heavy for 
this study and nine carcasses lost or discarded for other reasons before 
they reached the test cutting room. These 14 hogs were not counted in the 
215 mentioned above. 
The remaining hogs were picked individually rather than in lots. 
These hogs were also selected and evaluated alive but some of them were 
rejected after measurement of carcass backfat so that more data for 
especially fat and especially lean hogs could be obtained. Of the 
individually selected hogs, 164 were carried through the complete cut­
out. Particular effort was made to obtain a wide range of backfat 
thickness for the different weights of hogs used. 
The resulting sample was considered to be equivalent to a stratified 
random sample of the hogs at the Madison plant for the period of the 
study, based on weight and backfat thickness. The hogs represented those 
slaughtered at one packing plant during one season of one year. Season 
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and location are expected to have much more influence on the proportion of 
hogs that would fall in a backfat-weight cell than on the qualities 
observable on hogs in that cell. 
A greater degree of randomness in the sampling would have been quite 
expensive. The packing plant could not afford the painstaking cutting of 
more carcasses than necessary. The hams, loins, Boston butts and picnics 
of all 379 carcasses were completely boned and the fat and the major 
muscles were separated (see Appendix A, forms 6 through 10). This re­
sulted in an additional loss to the plant in mutilated wholesale cuts. 
Also, it was decided that most of the live hogs should be selected in 
complete producer shipments so that a study could be made of the effect of 
average lot pricing on pricing accuracy. 
For these reasons, lots, and later individual animals, were excluded 
when it appeared they would fall mainly in sufficiently represented 
backf at-weight cells. The individuals who selected the live hogs also had 
to evaluate the carcasses and had to limit the time spent in the yards to 
a few hours a day. 
The results of the attempt to select as wide as possible a rectangu­
lar distribution of weights and of backfat thicknesses within each weight 
group can be seen in table 3. Cells in table 3 which represented typical 
hogs were easy to fill, and here the problem was to avoid taking more hogs 
than were needed. Some of the cells were difficult or impossible to fill 
because hogs with the indicated characteristics were scarce or not found 
at all. Table 3 is presented in terms of carcass measurements while the 
hogs were selected on the basis of live estimates of weight and backfat. 
Since selection was exercised on backfat thickness and weight, the 
Table 3. Distribution of carcasses of hogs selected for hog and carcass evaluation study — by 
weight and average backfat thickness of carcass 
Carcass Average backfat thickness (inches) 
weight 
group 1.00 
to 
1.19 
1.20 
to 
1.39 
1.40 
to 
1.59 
1.60 
to 
1.79 
1.80 
to 
1.99 
2.00 
to 
2.19 
2.20 
to 
2.39 
2.40 
to 
2.59 
2.60 
to 
2.79 
2.80 
to 
2.99 
Tot 
100-114.9 4 9 5 1 1 
(number) 
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115-124.9 4 10 7 6 3 30 
125-134.9 4 14 10 8 12 4 52 
235-144.9 2 10 13 14 12 3 54 
145-154.9 1 3 12 12 9 9 4 50 
155-164.9 1 4 14 7 10 8 44 
165-174.9 1 3 6 11 12 11 4 < 48 
175-184.9 1 3 12 7 4 1 1 29 
185-194.9 2 3 5 14 1 4 1 30 
195-204.9 3 4 8 4 2 1 22 
Total 15 48 57 67 75 63 36 13 3 2 379 
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population distribution of backfat and other variables cannot be esti­
mated from the sample. 
The value indicators such as backfat thickness and weight were con­
sidered the explanatory, X, variables in the analyses — variables studied 
for their aid in predicting or throwing light on percent lean cuts or car­
cass value, the dependent, Y, variables. It is assumed in the analyses 
that backfat and other independent variables were measured without error 
and were selected randomly from the different strata rather than being 
chosen randomly from the population. For any given weight and backfat, 
the residual values were assumed to be independently and normally distrib­
uted. 
The above assumptions are the usual ones for regression analysis and 
seem realistic in this case. Regression analysis, in other words, does 
not require correlation's restrictive assumption that the X and Y values 
are both randomly sampled from a bivariate noraal population. However, 
"The value of r will usually depend heavily on the choice of the X values" 
(52, p. 192). 
"Random sampling for regression analysis requires only that 
random samples be obtained for the values of the dependent variable 
for those values of the independent variable included in the 
study. The values of the independent variable can be selected 
arbitrarily. A good way to select them is so as to make ZJiX - X)2 
large, thereby reducing the standard error of the slope. The 
largest value of J2l(X - X)2 is attained by taking half the obser­
vations at the lowest possible value and half at the highest 
possible value of the independent variable. It is wise to use 
several well-spread-out values of the independent variable, how­
ever, in order to be able to check on the linearity of the 
relation" (53» p. 546). 
In this study, the hogs were selected systematically on the basis of back­
fat and weight, the principal independent, X, variables which were to be 
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used to predict percent lean cuts or value, the dependent, Y, variable. 
Evaluation of Live Hogs 
The observations and evaluations made on the individual live hogs by-
each grader were recorded on a Live Hog Data Sheet (Forms No. 1 and 2, 
Appendix A). Each grader recorded his estimates and evaluations on a 
separate sheet. The live evaluations will be used in another study. 
Evaluation of Carcasses and Cuts 
The carcasses, immediately after butchering, were shunted to a rail 
in a chill room. When the warm carcass reached the chill room the head 
and leaf fat were removed and weighed, and the carcass was weighed. The 
evaluations made by the Department grader as the warm carcass entered the 
chill room are shown in Form No. 3, Appendix A. 
Throughout the study all carcasses were chilled on the same rail in 
the same cooler so that location with respect to blowers, etc. was as 
nearly the same as possible for all hogs. It was not possible, however, 
to keep each carcass in the chill room the same number of hours due to 
week ends and to peaks and valleys in the work load. Data are, therefore, 
available for study of the effect of time on cooler shrinkage. 
After the carcasses had chilled overnight or longer, they were 
weighed and the measurements and evaluations of Form No. 4, Appendix A 
were made by the Department grader. 
The carcass grade distribution of the 379 carcasses is shown in 
table 4. 
After the chilled carcass measurements and evaluations were made, the 
carcasses were taken to a cutting room. The usual pork cutting procedures 
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Table 4. Grades of the 379 barrow and gilt carcasses 
Grade Number Percent 
U. S. No. 1 120 32 
U. S. No. 2 99 26 
U. S. No. 3 150 39 
Medium 10 3 
Total 379 100 
^The U. S. average grade distribution of hbg carcasses for the period 
September, I960 to August, 1961, has been estimated from a sample survey: 
33.4 percent graded U. S. No. 1, 38.6 percent graded U. S. No. 2, 25.9 
percent No. 3, 2.0 percent Medium and 0.1 percent Cull (54). 
of the packing plant were followed. Because this study was concerned with 
differences between carcasses, the procedure used in converting the car­
casses into various cuts, parts and pieces was very carefully standard­
ized. Insofar as possible, the same five expert butchers were kept on 
each job throughout the study. The test carcasses were cut at a separate 
station from the plant's regular cutting operation. The Cutting Floor 
Data Sheet (Form No. 5, Appendix A) shows the wholesale cuts and pieces 
into which the carcasses were cut. Any bruises reaching the cutting room 
were left on the carcass until after the individual cuts were weighed. 
The data, then, represent yields from sound carcasses. 
Forms 6 through 10 (Appendix A) show the detailed data obtained from 
Boston butts, picnics, bellies, hams and loins. These data are not ana­
lyzed in this report but are available for later estimation of yields and 
values of boned retail cuts and for relation of cut evaluations back to 
grade and forward to palatability. 
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EMPIRICAL RESULTS 
The principal criterion of carcass value, four lean cuts weight as a 
percent of carcass weight, was examined in its relation to the indicators 
of carcass value now considered by the grade standards. These indicators, 
which can be used to predict lean cuts, are average backfat thickness, 
carcass weight and carcass length (table 2). 
As the term is used in this report, a "value indicator" is less accu­
rate but more easily obtained than the four lean cuts percentage. The 
lean cuts percentage qualifies as a criterion of carcass value because the 
lean cuts are of homogeneous nature, being well muscled, and account for 
nearly one-half of the weight of the carcass. Furthermore, the other cuts 
are distinctly different, being mostly bacon bellies, fat and bones. Car­
cass values were computed, using 1956-59 average prices for each wholesale 
cut for each carcass of this study. Variations in the lean cuts percent­
age explained 95 percent of the variation in carcass value, after carcass 
weight had been taken into account. The four lean cuts accounted for from 
60 to 70 percent of the value of each carcass. 
In this study the value indicators such as backfat thickness and car­
cass weight are used to predict the lean cuts percentage rather than the 
carcass value. The set of relationships developed to predict carcass com­
position (percent lean cuts) can be used as long as hogs and cutting meth­
ods remain the same. It would not be appropriate to use estimating equa­
tions for direct prediction of value from the value indicators. The re­
lationship between value and the value indicators would need to be com­
puted for a massive number of price levels and relationships, while it can 
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be a routine matter to obtain current money values of specific types of 
carcasses by applying current prices of the cuts to the estimated yields 
of the cuts. 
If the value-indicator factors used in grading, and the grades, are 
used to indicate the physical structure of the product, then price varia­
tions need not contribute to grading error. The price and yield factors 
influencing final value are thus kept separate and the structural rela­
tionships within each factor can be studied. 
As the weight and measurement glides suggest, carcass weight and car­
cass length are alternative measures of the general size of the carcass. 
Either of these measures is considered to be a reliable guide. "In ex­
treme cases where the use of length with backfat thickness indicates a 
different grade than by using weight, final grade is determined subjec­
tively as provided in the standards" (37, p. 3)« 
The first part of the study provided data on the estimation of the 
weight of the lean cuts as a percentage of the weight of the carcass, with 
the aid of backfat and weight. The usefulness of carcass length as a 
substitute for weight was considered. Finally, yield and value differ­
ences between specified carcasses were examined. 
Prediction of Percent Four Lean Cuts by Backfat and Weight 
Table 3 shows the distribution of the 379 carcasses by weight and 
average backfat thickness. Table 5 illustrates for carcasses of each 10-
pound -range weight group the distribution of lean cuts as a percentage 
of carcass weight. 
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Table 5. Distribution of carcasses by weight group, and weight of four 
lean cuts as a percentage of carcass weight. 
Percent four Carcass weight groupa 
lean cuts 110 120 130 140 150 160 170 180 190 200 
38.1 to 40.0 1 
(number) 
1 2 1 3 2 10 
40.1 to 42.0 1 1 5 9 4 2 1 23 
42.1 to 44.0 2 10 6 12 6 12 4 4 7 63 
44.1 to 46.0 1 3 5 11 9 12 9 10 6 8 74 
46.1 to 48.0 4 5 11 9 9 10 8 7 8 4 75 
48e 1 to 50.0 4 10 13 9 8 6 8 3 4 65 
50.1 to 52.0 7 2 4 10 8 1 3 35 
52.1 to 54.0 1 5 7 4 3 20 
54.1 to 56.0 1 3 1 4 2 11 
56.1 to 58.0 1 1 2 
58.1 to 60.0 1 1 
Total 20 30 52 54 50 44 48 29 30 22 379 
Group number indicates mid-point of weight group. 
The heavier carcasses yielded a lower percentage of lean cuts, because the 
rate of fat deposition increases as the animal matures. 
Relationships within weight groups 
From preliminary graphic analyses, the relationship of backfat thick­
ness to percent lean cuts appeared to be linear within ten-pound carcass 
weight groups. Figure 4 shows the relationship for the 50 carcasses 
weighing 145 to 154.9 pounds. The correlation coefficient, for this 
wei^it group, for the regression of percent lean cuts on backfat thickness 
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Figure 4. Relationship between average carcass backfat thickness and weight of four lean cuts as a 
percentage of carcass weight, from a sample of 50 barrow and gilt carcasses weighing 145 
to 155 pounds 
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was -.871. This figure is typical of those for the other weight groups, 
as can be seen in table 6. 
Table 6 lists averages for each weight group of carcass weight, per­
cent lean cuts and backfat, along with standard deviations for percent 
lean cuts and backfat. The table also shows the computed b values and the 
standard errors of estimate of percent lean cuts for the 10 weight groups 
in the sample, and the correlation between backfat and percent lean cuts. 
To average the individual correlation coefficients into a common 
estimate of the within-weight-group correlations between backfat and per­
cent lean cuts, the individual r's were transformed to the quantity 
z = -g log^ 1 - r with the aid of tables in Arkin and Colton (55, p. 122). 
Each z value was weighted by the factor (n - 3) where n = the number of 
carcasses in the weight group for that z, to give large samples more 
transformed, by the same tables, back to an r which is the combined esti­
mate of r for the 379 hogs in this study. Snedecor gives an example of 
the computation (56, section 7.6.4). 
The regression coefficient for the relationship of backfat to percent 
four lean cuts for the 150-pound carcasses (figure 4) was -10.417» indi­
cating that each one-inch increase in backfat thickness was associated 
with a drop of 10 percentage points in lean cuts weight as a percentage of 
carcass weight. This regression line is produced again in figure 5» where 
it is labeled "150" along with the individual simple regression lines for 
carcasses in each of the other nine weight groups. A fairly consistent 
tendency can be seen in figure 5 for the slope of the regression line to 
be less steep for hogs of heavier weights. In other words, a one-inch 
1 + r 
weight. Then, the average z, which 
Table 6. Percent lean cuts of carcass weight and backfat thickness — means, standard deviations, 
correlations, regressions — by weight group 
Average Percent lean Backfat thick­ Average Standard 
Weight Sample carcass cuts ness (inches) Correla­ rate of error of 
group size weight Mean Std. Dev. Mean Std. Dev. tion change6 estimate 
110 20 110.26 50.56 3.25 1.35 0.197 -.788 -12.874 
(1.02) 
2.098 
120 30 120.19 49.24 3.18 1.45 0.223 -.855 -12.219 
(0.65) 
1.677 
130 52 130.12 47.99 3.64 1.58 0.284 -.885 -11.344 
(0.45) 
1.710 
140 54 140.14 48.15 3.57 1.62 0.257 -.835 -11.577 
(0.53) 
1.981 
150 50 150.23 46.79 3.40 1.77 0.285 -.871 -10.417 
(0.45) 
1.688 
160 44 159.50 45.89 3.33 1.89 0.278 —.841 -10.073 
(0.52) 
1.825 
170 48 170.17 44.67 2.97 2.03 0.281 -.759 - 8.036 
(0.53) 
1.953 
180 29 179.18 44.88 2.70 2.03 0.244 -.843 - 9.314 
(0.56) 
1.481 
190 30 190.16 45.49 3.38 2.08 0.319 -.877 - 9.270 1.654 
(0.54) 
200 22 199.15 44.07 2.34 2.28 0.239 -.859 
b 
- 8.385 
(0.55) 
1.236 
All 379 153.36 46.76 3.70 1.80 0.366 -.857 - 8.685 1.904 
a. 
Of percent lean cuts with a one-inch change in average backfat thickness. (Figures in paren­
theses refer to standard error of regression coefficient.) 
^Weighted average, using z values, of individual within-weight correlation coefficients was 
-.846. 
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Figure 5. Relationship of backfat thickness to lean cuts wei^it as a percentage of carcass weight, 
from hog carcasses from 10 weight groups, each group having a 10-pound weight range 
centered on the indicated weight 
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difference in backfat was associated with a greater difference in propor­
tional carcass composition for 110-pound carcasses than for 200-pound 
carcassess This is to be expected. A difference of one inch is, itself, 
a greater proportional difference for small carcasses than for large. Any 
inconsistency in slope change from weight group to weight group in figure 
5 may be due to sampling methods or to random sampling error. 
A graph was made for preliminary study of the relationship between 
backfat thickness and carcass weight for a constant lean cuts percentage. 
The regression coefficients of table 6 were used along with the average 
backfat and percent lean cuts of each weight group. An expected backfat 
thickness was computed for each weight group for carcasses having 47.0 
percent of their weight in the four lean cuts. The value 47.0 was used as 
it was the nearest whole percentage to the 46.76 average for all carcasses 
(table 6). 
The resulting computed backfat thickness for weight group 110 is 1.63 
inches and is plotted on figure 6. Expected backfat thickness at 47.0 
percent lean cuts was computed for each of the remaining nine weight 
groups and entered in the figure. The computed backfat thicknesses (the 
points in figure 6) seem to be related to carcass weight in a linear fash­
ion if not concave from above. The least squares regression line for 
these points is drawn.in the figure. Figure 6 shows the rate at which 
backfat thickness increased as weight increased, when the proportion of 
lean cuts was held constant at 47 percent of carcass weight. The line of 
figure 6 was expected to be convex from above. As the weight of any 
object increases in unit amounts, any single dimension will increase at a 
44b 
decreasing rate as long as the proportional composition remains constant. 
It appears from figure 6 that proportional composition may not be 
completely constant for two widely different weights of hog carcass with 
the same proportion of carcass weight in the four lean cuts. 
For the carcasses in each weight group, the values of the regression 
coefficients between lean cuts weight as a percentage of carcass weight, 
and average carcass backfat thickness were plotted against the average 
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Figure 6. Relationship between weight and expected backfat thickness of carcasses with a lean cuts 
weight of 47.0 percent of carcass wei^it 
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weights of the carcasses in each group (figure ?)• Except for the 170-
pound weight group, figure 7 would indicate that a curvilinear relation­
ship between the regression coefficients and weight might be appropriate. 
It is reasonable to expect the regression of percent lean cuts on backfat 
thickness to change more rapidly from 110 to 120-pound carcasses than from 
190 to 200-pound carcasses, thus indicating a curvilinear relationship for 
figure 7. 
The 170-pound weight group may contain an over sampling of short 
chuffy hogs. The 170-pound carcasses have an average backfat thickness as 
great as the 180-pound carcasses (table 6). They have a proportion with 
backfat over two inches exceeded only by the carcasses in the 200-pound 
class (table 3). The correlation coefficient, as well as the regression 
coefficient, is the lowest of any weight group (table 6). If sampling was 
at fault, it was not simple random sampling that was needed, but a better 
representation of lean hogs in the 170-pound weight group. In the case of 
the 170-pound weight group, it appears that the range of backfat thick­
nesses is as wide as the others, but the distribution of hogs represented 
is probably centered around fatter than normal hogs for that weight. At 
any rate, data from the 170-pound weight group was considered, and a 
linear relationship is illustrated in figure 7 between the lean cuts-
backfat regression and carcass weight. 
Prediction with multiple linear regression 
From preliminary graphic analysis, the regression of percent four 
lean cuts on backfat thickness appeared to be linear within 10-pound car­
cass weight groups (figures 4 and $). Although there was a tendency for 
the regression coefficient to be smaller for the heavier weights, a first 
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Figure 7• Relationship between carcass weight and the regression of percent four lean cuts on 
backfat thickness 
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step was to use data from all 379 carcasses in a multiple linear regres­
sion of backfat and weight, as independent variables, against percent four 
lean cuts. If the percentage of four lean cuts can be estimated nearly 
accurately by this method as by some method allowing for the changing re­
lationship between backfat and lean cuts as weight increases, the simplic­
ity of the former might justify assumption of a linear relationship be­
tween all variables. 
The lean cuts percentage estimates resulting from the use of the 
multiple linear regression equation are illustrated in figure 8 and table 
7. The regression equation was: 
Y - 59.80549 + .035682^  - 10.30526X^  
where Y = estimated percentage of four lean cuts of carcass weight, = 
carcass weight and X^ = average carcass backfat thickness. 
The standard error of estimate of percent four lean cuts for the 379 
carcasses was 1.79 percentage points. 
Selection of a function to represent the data 
Expected values have been given for percent lean cuts as predicted by 
one multiple linear regression equation using the data from all carcasses. 
Carcass weight and backfat thickness were the independent variables. 
Data in figure 5 suggest that the relationship between backfat thick­
ness and percent lean cuts is not the same for all weight groups « There­
fore, in addition to considering the multiple linear regression equation 
of the preceding section, some method of allowing for the interaction be­
tween weight and backfat thickness should be considered. 
Since the regression coefficient for backfat seemed to be approxi-
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Figure 8. Expected relationship between average backfat thickness, carcass weight and percent four 
lean cuts of carcass weight; multiple linear regression 
Table 7. Expected percentages of four lean cuts at specified backfat thicknesses and carcass 
weights — multiple linear regression. 
Carcass Average carcass backfat thickness (inches) 
weight " 
1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 
110 52.4 51.4 50.3 49.3 48.3 47.2 46.2 45.2 
120 52.8 51.7 50.7 49.7 48.6 47.6 46.6 45.5 44.5 
130 52.1 51.0 50.0 49.0 48.0 46.9 45.9 44.9 43.8 
140 51.4 50.4 49.3 48.3 47.3 46.3 45.2 44.2 43.2 
150 50.7 49.7 48.7 47.6 46.6 45.6 44.5 43.5 42.5 
160 50.1 49.0 48.0 47.0 45.9 44.9 43*9 42.8 41.8 
170 49.4 48.4 47.3 46.3 45.3 44.2 43.2 42.2 41.1 
180 •*  48.7 47.7 46.6 45.6 44.6 43.6 42.5 41.5 40.5 
190 48.0 47.0 46.0 44.9 43.9 42.9 41.9 40.8 39.8 
200 47.4 46.3 45.3 44.3 43.2 42.2 41.2 40.1 
Ï = 59.80549 + .035683^  - 10.30526Xg. 
Y = Percentage lean cuts weight is of carcass weight. 
= Carcass weight. 
X = Average carcass backfat thickness. 
2 
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mately a linear function of weight, (figure 7), a regression of the form 
Ï - -a + b^ + b2X2 + 
(where = backfat and Xg = weight) was suggested. If the above equation 
is rewritten as 
Y = a + ^  (1 + b'3X2)j X1 + b Xg 
where b*^ = b^/b-^, it is seen that the coefficient of X^, in brackets, is 
a linear function of X . A similar coefficient of X would be a linear 
«£ 2 
function of X . ' 
The data of this study can be grouped in a natural order (by carcass 
weight groups). If this is done, it can then be decided whether the re­
gressions of percent lean cuts on the value indicators need to be calcu­
lated separately for each weight group, or whether combining the data in 
some fashion is permissible. 
Tramel listed two hypotheses of interest in connection with the 
present study ($7, p. 276). For the problem at hand, they can be stated 
as follows: 
1) One estimating equation can be used for all observations. 
2) The regression coefficient(s) of the estimating equations within 
each group estimate the same population regression coefficient(s). 
If the first hypothesis cannot be rejected, there is no need to test 
the second. If l) is rejected'and 2) cannot be rejected, one regression 
cannot be used for all observations, but the regression coefficients 
within the different groups are all estimates of the same population 
regression coefficients. 
The first question to be answered was whether the 379 observations 
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that yielded the data should be analyzed separately by weight group. This 
question was answered for three models, in each of which Y = weight of the 
four lean cuts as a percent of carcass weight, = backfat thickness in 
inches and, where used, Xg = carcass weight in pounds. The models 
compared in this analysis were: 
1) Y = a + bX1 
2) Y = a + b X^ + b^Xg and 
3) Y = a + b^ + b^Xg + b3XxX2. 
Table 8 contains the data needed to test the hypotheses for each of 
the three equation systems. For equations using Y = a + bX^, the first 
hypothesis was tested to determine whether the additional variation ex­
plained by the separate group regressions was statistically significant 
(MSD 14/MSD 11 in table 8). For this test, the F value was 13*3466/3.1389 
= 4*2520. Since the tabular value of F for 18 and 359 degrees of freedom 
is about 2.0 at the one percent level, the hypothesis was rejected and it 
was concluded that one regression of the type Y = a + bX^ was not appro­
priate for use with all observations. 
Since the individual within-group regressions were more subject to 
sampling variation, the average within-group estimating equations were of 
interest. For the first equation type, using only backfat as an independ­
ent variable, the variation explained by the average within-group equation 
also exceeded that explained by the one equation. The difference was 
highly significant (MSD 16/MSD 13, table 8 — F = 7.01 with 9 and 368 
degrees of freedom). 
Hypothesis 2 (that the regression coefficient for each group is an 
estimate of the same population regression coefficient) was tested to 
Table 8. Comparison of three types of estimating equations for all observations, for within weight 
a 
groups and for between weight groups 
Weight 
group or 
form 
n df SSD MSD df SSD MSD df SSD MSD Row 
number 
: Y = a + bXx K
 II a + b-jX^ + b2X2 
;y = a + b]X^ + bgXg + *3%: 
Independent estimating equations for each weight group: 
110 20 18 79.2204 4.4011 17 75.5496 4.4441 16 71.0186 4.4387 1 
120 30 28 78.7546 2.8127 27 77.9585 2.8874 26 76.1269 2.9280 2 
130 52 50 146.2876 2.9258 49 145.9041 2.9776 48 141.6366 2.9508 3 
140 54 52 204.1418 3.9258 51 196.8733 3.8446 50 191.7562 3.8351 4 
150 50 48 136.7009 2.8479 47 135.3008 2.8787 46 134.1176 2.9156 5 
160 44 42 139.8509 3.3298 41 132.8068 3.2392 40 132.7925 3.3198 6 
170 48 46 175.4453 3.8140 45 175.2226 3.8938 44 175.1580 3.9808 7 
180 29 27 59.2417 2.1941 26 59.1792 2.2761 25 56.4135 2.2565 8 
190 30 28 76.6434 2.7373 27 75.6712 2.3026 26 74.0460 2.8479 9 
200 22 20 30.5806 1.5280 19 26.5098 1.3953 18 26.4324 1.4685 10 
Sums 379 359 1126.8472 3.1389 349 1100.9759 3.1547 339 1079.4979 3.1844 11 
Single estimating equation for all observations: 
377 1367.0872 3.6262 376 1207.1076 3.2104 375 1149.5396 3.0654 12 
Single estimating equation within weight groups: 
368 1166.9510 3.1711 367 1170.5924 3.1896 366 1136.7062 3.1058 13 
aY = weight of four lean cuts as a percentage of carcass weight 
Xjl = carcass backfat thickness in inches 
X, = carcass weight in pounds 
Table 8 (Continued) 
Differences 
for testing^ Row 
hypotheses df SSD MSD df SSD MSD df SSD MSD number 
; T = a + bX1 ; Y = a + b^ + b^ *Y = a + b^X_ + b^ + b^X^j 
377 1367.0872 376 1207.1076 375 1149.5396 
359 1126.8472 349 1100.9759 339 1079.4979 
Hoi (1) . . . 18 240.2400 13.3466 27 106.1317 3.9308 36 70.0417 1.9456 14 
368 1166.9510 367 1170.5924 366 1136.7062 
359 1126.8472 349 1100.9759 339 1079.4979 
Ho: (2) . . . 9 40.1038 4.4560 18 69.6165 3.8676 27 57.2083 2.1188 15 
377 1367.0872 376 1207.1076 375 1149.5396 
368 1166.9510 367 1170.5924 366 1136.7062 
Covariance . . .9 200.1362 22.2374 9 36.5152 4.0572 9 12.8334 1.4259 16 
^Ho: (l) One estimating equation can be used for all observations. 
(2) The regression coefficients) of the estimating equations within each group estimate 
the same population regression coefficient(s). 
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determine whether the average within-groups regression could substitute 
for the individual regressions. For equations of the type Y = a + bX^, 
the hypothesis (number 2) could not be rejected (MSD 15/MSD 11, table 8) 
and there was no advantage in computing the function separately for each 
weight group. 
The average within-group estimating equation was appropriate. This 
single equation reduces to a separate equation for each weight group, the 
separate equations all having the same "b" but different "Y" intercepts. 
Perhaps if the data from carcasses of the 170-pound weight group had been 
more like those from the adjacent groups (figure 5) the hypothesis could 
have been rejected. 
The above procedure has indicated that, for a function of the type 
Y = a + bX^, the average within-group form should be used. This form of 
the model was then to be considered against the level of application or 
form found most suitable for the other types of equations. 
To select a level of application for an equation or equations of the 
type Y = a + b^X% + b^X^ involved a testing of the first hypothesis — 
that one estimating equation could be used for all observations. That hy­
pothesis was accepted and it was concluded that if an estimating equation 
of the type of this paragraph were selected, one equation could be used 
for all observations (F = 3«9308/3.1547 = 1.246 — MSD 14/MSD 11 for the 
equation with two independent variables). The tabular value of F for 27 
and 349 degrees of freedom is about 1.5 at the 5 percent level. 
Next, a level of application was selected for the type Y = a + b-jX^ 
+ bgXg + b^XgXg. For this, the first hypothesis was tested by MSD 14/ 
MSD 11, and the value of F for equation with the third independent 
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variable was less than unity. Therefore, for this type also, one equation 
could be used for all observations. 
After the proper form of each type of equation had been selected, 
each proper form was compared to see which type-form to use in actual 
prediction of the lean cuts percentage. For the equation using only 
backfat as an independent variable, the average within-weight-group esti­
mating equation was appropriate. For the other two forms one over-all 
equation could be used. 
The residual mean square associated with deviations from average 
within-group equations using Y = a + bX^ was larger than the mean square 
deviations from the total equation when Y = a + b^X^ + b^X^ + b^X^X^ was 
used for all observations (table 8). Therefore, no need was indicated for 
the within-group regressions of the form Y = a + bX^. Table 9 shows the 
negative sum of squares for the seven degrees of freedom resulting from 
this comparison. The negative sum of squares was due to the destruction 
of the separate groups regressions by aggregating to obtain an average 
within-groups regression. 
An analysis of variance similar to table 9, using separate instead of 
average regressions for Y = a + bX^ would have resulted in a remainder 
with 16 degrees of freedom and a positive mean square of only 1.4183, 
further indicating that there was no need for any form of separate or 
within-group regressions. 
If deviations from the equation using two independent variables could 
be shown to be not significantly greater than those from the equation 
using three independent variables, the application of the results of this 
study would be simplified. However, as table 10 illustrates, a highly 
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Table 9. Analysis of variance for testing additional variation explained 
by the vd.thin-group regressions 
Source of variation 
Degrees 
of freedom 
Sum of 
squares Mean square 
Deviations from 
Y — a + b-j_X^ + bgXg + b^X^Xg 375 1149.5396 3.0654 
Deviations from within groups 
Y = a + bXx 168 1166.9510 3.1711 
Additional variation explained 
by within-group regressions 7 -17.4114 
significant contribution was made by the X^Xg term in the equation using 
three independent variables (F = 57.5680/3.0654 = 18.8; F ^  = 6.7). 
Table 10 also provides some data for evaluation ofthe function 
Y = a + b^X^ + bgXg + b^X^. The mean square deviations for separate 
intercepts (df and SSD 12 minus 13 for the last set of columns in table 8) 
indicate that it is unlikely that anything other than the linear form is 
needed for weight (X^). The mean square deviations for the 27 degrees of 
freedom for separate slopes (df and SSD 13 minus 11, table 8) indicate 
that no higher order interaction with weight is needed. 
Prediction using the selected function 
The function chosen for estimating the weight of the four lean cuts 
as a percentage of carcass weight was, then, Y = a + b^X^ + b^X^ + b^X^Xg, 
where Xn = average carcass backfat thickness in inches and X = carcass 
-L 2 
weight. The estimating equation resulting from the data of this study 
was: 
Y = 71.838990 - 17.114828X-L - .043765X + .043976X_Xg 
(1.61) (.019) (.010) 
f * 
where the figures in parentheses represent the standard errors of the re­
gression coefficients. The three "t" values were, respectively, -10.66, 
-2.30 and 4.33. The coefficient of multiple correlation was .8816. The 
standard error of estimate of the lean cuts percentage was 1.75 percentage 
points. 
Table 10. Analysis of variance for testing additional variation explained 
by the variable X^X^, and for evaluation of the function 
Y = a + b-jX-^ + bgXg + b^X^Xg 
Source of variation 
Degrees 
of 
freedom 
Sum of 
squares 
Mean 
square 
Total 378 5161.5800 
Variation explained by X^ 1 3794.4928 
Variation (linear portion) explained 
by Xg after X^ 1 159.9796 
Variation explained by X,X^ after 
X^ and Xg 1 57.5680 57.5680 
(remainder: 375 1149.5396 3.0654) 
Additional variation explained by separate 
intercepts, by weight groups 9 12.8334 1.7951 
Additional variation explained by separate 
slopes, by weight groups 27 57.2083 2.1188 
Deviations from separate regressions 
by weight groups 339 1079.4979 3.1844 
Table 11 was prepared to show the percentages of the four lean cuts 
for carcasses having specified backfat thicknesses and carcass weights, as 
predicted by the function chosen in the foregoing analysis. 
Figure 9 was prepared to visualize the way in which the selected 
function fit the data in comparison to the way the individual within-group 
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regressions and the multiple linear regression with two independent 
variables fit the data (see figures 5 and 8). 
In figure 9, the "regression" lines become less steep for hogs of 
heavier weights. Thus, a unit absolute change in backfat thickness was 
associated with a larger proportional change in lean cuts for small hogs 
than for large hogs. Contrary to first visual impression, the lines of 
figure 9 do not become less steep at an increasing rate as weight in­
creases by unit amounts. Instead, their distance apart increases. 
In the discussion of figure 6, it was pointed out that the propor­
tional composition of the carcasses in this sample did not appear to remain 
completely constant from one weight group to the next for carcasses of a 
constant lean-cuts proportion. If proportional carcass composition had 
remained constant with respect to all components, the distance apart of 
the lines in figure 9 would have decreased to the right rather than in­
creasing. For a solid object of constant proportions but varying volume, 
any single linear measurement, such as backfat thickness in hog carcasses, 
would increase at a decreasing rate as volume increases by unit amounts. 
Hogs of a given lean-cuts proportion killed at 110 pounds carcass weight 
are probably not the same type of animal as hogs with the same lean-cuts 
proportion killed at 200 pounds carcass weight. For carcasses in this 
weight range, fat deposition tends to increase more rapidly than that of 
bone or lean. Therefore a hog with a 110-pound carcass having 47 percent 
lean cuts will not be expected to have the same proportion of lean cuts at 
200 pounds carcass weight. 
Results of another study indicated that the filled cells in tables 7 
and 11 represent carcass backfat and weight combinations including most 
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slaughter barrows and gilts (54)* In that study, about 45>000 barrow and 
gilt carcasses were graded and measured in a national sample survey to 
determine the U. S. hog grade distribution. A total of 121 one-day visits 
were made by a hog grading specialist to 56 packing plants (September, 
I960 through August, 1961). Three percent of the 45,000 barrow and gilt 
carcasses had backfat thickness of 1.2 inches and under. About two 
Table 11. Expected percentages of four lean cuts of carcass weight for carcasses having specified 
backfat thicknesses and carcass weightsa 
Carcass Average carcass backfat thickness (inches) 
weight : 
1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 
110 53.5 52.2 51.1 49.8 48.6 47.4 46.2 44.9 
120 53.6 52.4 51.2 50.0 48.8 47.6 46.5 45.3 44.1 
130 52.5 51.3 50.2 49.1 47.9 46.8 45.6 44.5 43.4 
140 51.5 50.4 49.3 48.2 47.1 46.O 44.9 43.8 42.7 
150 50.5 49.5 48.4 47.4 46.3 45.3 44.2 43.2 42.1 
160 49.7 48.7 47.7 46.7 45.7 44.7 43.7 42.7 41.7 
170 49.0 48.0 47.0 46.1 45.1 44.2 43.2 42.2 41.3 
180 48.3 47.4 46.5 45.6 44.6 43.7 42.8 41.9 41.0 
190 47.8 46.9 46.0 45.1 44.3 43.4 42.5 41.6 40.7 
200 47.3 46.4 45.6 44.8 44.0 43.1 42.3 41.5 
= 71.838990 
carcass weight; X-^  = 
- 17.114S28X1 - .043765X2 + .043976X^ X2, where Y = 
average carcass b/jckfat thickness in inches; X^ = 
percentage lean cuts are of 
carcass weight in pounds. 
Figure 9. 
1.2 1.4 1,6 1.8 2.0 2.2 
AVERAGE BACKFAT THICKNESS (INCHES) 
Expected relationships between average backfat thickness, weight and percent four lean 
cuts of carcasses weighing from 110 to 200 pounds, at 10-pound weight intervals 
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percent had backfat of 2.5 inches and over. 
In figure 10, also, data are entered only for relevant backfat-weight 
combinations. Figure 10 illustrates the regression surface for the equa­
tion Y = a + b-jX-^ + b^Xg + b^X^Xg. Later it will be shown that certain of 
the contour lines in figure 10 approximate the grade boundaries in the 
official standards. 
Reasons carcass length was not considered for use in prediction equation 
The weight and measurement guides in the official standards for 
grades of barrow and gilt carcasses (table 2) were designed to permit use 
of either carcass weight or carcass length as a masure of carcass size. 
In this study, the weight-backfat portion of the grade standards was 
given more attention than the length-backfat portion because carcass 
weight must be obtained for carcass grade and weight buying toward which 
this study was aimed. However, a multiple linear regression equation was 
computed for estimating of lean cuts weight as a percentage of carcass 
weight, using backfat thickness and carcass length as the two independent 
variables and not including weight at all. The standard error of esti­
mate was 1.74 percentage points and the mean square deviation was 3.0308 
(compared to 3.0654 obtained using weight and backfat thickness including 
an interaction term). The equation was Y = 48.788 - 8.691X^ + 0.452X^ 
in which Y = weight of lean cuts as a percentage of carcass weight, X^ = 
average carcass backfat thickness in inches and X^ = carcass length in 
inches. For the data of this study, the correlation between length and 
weight was lower (r = .591) than the correlation between backfat thickness 
and weight (r = .681). 
Another reason for giving weight more study than length was that 
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Expected relationships between average backfat thickness, weight and percent four lean 
cuts of hog carcasses, at lean cuts intervals of one percentage point 
weight can be measured and recorded automatically. Some packing plants 
now have electronic data processing equipment in use on the killing floor. 
A keyboard beside the killing line is used to enter carcass grade and 
tattoo number. Weight is automatically entered as the carcass crosses a 
scale built into the rail on which the carcass moves. The data are trans­
mitted to an office where the grades and weights of hogs of a given tattoo 
number are assembled and tallied electronically. It would be a simple ad­
ditional step to use objective carcass measurements rather than grades, 
and to have the machine compute the value of each carcass. The machine 
could write and address a check to each farmer. Along with the check, 
the machine could prepare a statement of settlement indicating value, 
backfat thickness and weight distributions of the hogs in the farmer f s 
lot. Objective grading should prove to be sufficiently practical that 
this procedure will be used eventually, at least for carcasses with suf­
ficient fatness to insure against pork that is "soft and watery with no 
visible marbling" (37, p. 2). 
Brough and Shepherd analyzed data from 600 hog carcasses cut in 1948 
at the Iowa Packing Company, Des Moines, Iowa. After studying the rela­
tionships between the variables they chose an equation involving backfat 
thickness plus both length and weight. The prediction equation was 
Y = 58.952 - 0.181%! - 29.095(X^/Xg) + 1.263 (X^X^ where Y = weight of 
four lean cuts as a percentage of carcass weight, X^ = average carcass 
backfat thickness, X^ = carcass weight and X^ = carcass length. The 
standard error of estimate of percent four lean cuts was 1.74 percentage 
points (18, p. 232). 
Either carcass length or carcass weight, along with backfat thickness 
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was a good predictor of carcass composition. If both were used, predic­
tion of carcass composition would, no doubt, have been improved. However, 
each grader is expected to be able to grade up to 10 carcasses per minute. 
Only indicators contributing substantially to accurate predictions should 
be considered. Length, or some other objectively measurable indicator, 
might be considered only when backfat thickness and weight place a carcass 
on a borderline between grades. In another study, the usefulness and 
relative frequency of occurrence of high or low values of other indicators 
will be studied for their usefulness on borderline carcasses. 
Evaluation of U. S. D. A. Weight and Measurement 
Guides for Grades of Pork Carcasses 
Some of the principles, problems and assumptions that were involved 
in the development of the grade standards are reviewed in this section. 
Then, using backfat thickness and weight values specified for grade bound­
aries, expected yields of lean cuts were computed. These values were used 
to illustrate the extent of homogeneity of carcass composition for car­
casses of various weights within a grade. In actual practice, consider­
able use is made of subjective factors in grading hog carcasses. As a 
result, objective grade boundaries are not hard and fast. Some data are 
presented concerning the extent to which graders move carcasses across 
grade boundaries as a result of subjective evaluations of the carcass. 
Principles considered in development of the official standards 
The purpose of the carcass grade standards (and of the standards for 
live hogs) is to sort carcasses according to their yield of lean cuts as a 
percentage of the carcass. The problem in developing the weight and 
measurement standards (table 2) was to determine the values of weight, 
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length and backfat thickness to use for the grade boundaries. The stand­
ards needed to be simple and easy to memorize, yet economically consist­
ent and practical. According to the results of this study, the expected 
yield of lean cuts could be the same, along a grade boundary, if each 
boundary were drawn along a contour line in figure 10. However, the grade 
standards are currently presented in tabular form (table 2). Backfat 
thickness boundaries change in four discrete steps as weight (or length) 
changes, so that the standards can be memorized easily. 
The standards were developed with the goal of making the carcasses 
of each grade as homogeneous as practical with respect to the proportion 
of four lean cuts. Although the grades should be homogeneous, the pre­
dictors are not perfect. Since the standard error _of . estimate of percent 
lean cuts was thought to be around 1.7, it was concluded that one grade 
should not include a range of much less than three percentage points of 
lean cuts. The fact that the backfat thickness specified by the grade 
boundaries would have to proceed in steps with increasing weight (or 
length) helped make it impractical to have a narrower range of percent 
lean cuts within a grade. Continuous shifts in the grade boundaries would 
render them too complicated to be memorized. 
The regression, within a weight group, of percent lean cuts on back­
fat thickness indicated a decline of about 10 percentage points in percent 
lean cuts with each one-inch increase in average backfat thickness. 
Therefore, a range per grade of 0.3 inches in backfat thickness for a 
given weight in the standards would result in a range per grade of about 
three percentage points of lean cuts. Since backfat thickness can be 
measured fairly consistently to the nearest one-tenth inch, the 0.3-inch 
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range was considered to be a practical as well as a suitable backfat 
thickness distance between grade boundaries. 
Pork from carcasses having more than about 51 percent of the carcass 
weight in the four lean cuts was expected to be thin, watery and undesir­
able. It appeared that intervals between grade, boundaries of three per­
centage points of lean cuts, beginning at around 51 percent and going to­
ward the fatter carcasses, would result in three grades yielding desirable 
pork. Each succeeding grade would have additional amounts of excess fat. 
The fattest grade, U. S. No. 3, has an open end with respect to backfat 
thickness. There is a very small proportion of extremely fat hogs which 
could, perhaps, have a grade of their own to make the present U. S. No. 3 
more homogeneous with respect to fatness. The two grades Gull and Medium, 
established for carcasses too thin to produce top-quality pork cuts, in­
clude the carcasses with the highest percentages of lean cuts. 
Expected yields of lean cuts at the grade boundaries 
The important grade boundaries, in terms of the number of hogs in­
volved, are: the Medium - U.S. No. 1 boundary, the U.S. No. 1-2 bound­
ary and the U.S. No. 2-3 boundary. There are four weight (and length) 
groupings or steps in the official standards, within which different back­
fat thickness specifications define the grade boundaries. For weight, 
they are: l) under 120 pounds, 2) 120 to 164 pounds, 3) 165 to 209 
pounds and 4) 210 or more pounds. The exact backfat thickness specifica­
tions can be seen in table 2. 
Expected percentages of lean cuts from one or more hypothetical car­
casses from each of the first three weight groups are shown in table 12. 
The columns under "a" in table 12 show the percentage yield of lean cuts 
68 
Table 12. Lean cuts weights and differences as percentages of carcass 
weight, as predicted by two estimating equations for three 
grade boundaries and for carcasses 0.3 inch inside the U. S. 
No. 3 grade 
Carcass Medium - U. S. No. 1- U.S. No, 2- 0.3 inch 
weight U.S. No. 1 U. S. No. 2 U.S. No. 3 into U. S. 
(pounds)grade boundary grade boundary grade boundary No. 3 
a b a b a b a b 
Weight group 1: 
110 52.2 
0.8 
51.4 48.6 
0.3 
48.3 
Weight group 2 :  
120 51.2 
0.5 
50.7 47.6 
0.0 
47.6 
130 51.3 
0.3 
51.0 47.9 
—0.1 
48.0 44.5 
—0.4 
44.9 
140 51.5 
0.1 
51.4 48.2 
—0.1 
48.3 44.9 
-0.3 
45.2 
150 48.4 
-0.3 
48.7 45.3 
-0.3 
45.6 42.1 
—0,4 
42.5 
160 48.7 
—0.3 
49.0 45.7 
-0.2 
45.9 42.7 
-0.1 
42.8 
Weight group 3: 
170 48.0 
—0.4 
48.4 45.1 
-0.2 
45.3 42.2 
—0.0 
42.2 
180 48.3 
—0.4 
48.7 45.6 
0.0 
45.6 42.8 
0.3 
42.5 
190 46.0 N 
0.0 
46.O 43.4 
0.5 
42.9 
200 46.4 
0.1 
46.3 44.0 
0.8 
43.2 
aY = a + b]X^ + bgX + b^XJC,. 
bY = a + b-jX^ + bgX^. For both equations, Y = weight of lean cuts as 
a percentage of carcass weight, X, = backfat thickness and X~ = carcass 
weight. 
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predicted by the equation Y = a + b^X-^ + b^X^ + b.X^X^, hereinafter called 
method "a", for carcasses of different weights at the various grade bound­
aries. The columns under "b" in table 12 show the yields of lean cuts 
predicted by the equation Y = a + b^X^ + b^X^, hereinafter called method 
"b". The last pair of columns in table 12 does not represent a grade 
boundary, but represents carcasses with 0.3 inches greater backfat thick­
ness than those on the U.S. No. 2-3 grade boundary. As mentioned 
above, the U.S. No. 3 grade has no upper limit on fatness. 
Before method "a" was tried and tested, 16 separate multiple linear 
regression equations of the type of method "bn were computed to predict 
the proportions of each of the 16 wholesale cuts and pieces in the car­
casses. The dependent variables were the percentages each of the cut 
weights were of carcass weight. For a given value of backfat thickness, 
and of weight, the expected values of the 16 equations added to 100 per­
cent. Since addition of the X^X^ term (method "a") significantly improved 
estimates of the percentage of carcass weight in the four lean cuts, it 
may be assumed that such a term should have been added to each of the 16 
equations used for estimating the proportion of each individual cut. The 
results from method "b" were included in table 12 so that the expected 
values in the detailed carcass breakdown — the expected values from the 
16 equations — could be evaluated by comparing the lean cuts yield pre­
dicted by methods "a" and ,rbn. The yields of the 16 cuts as predicted by 
method "b" and their contribution to carcass value are discussed in the 
next section of this report. 
Two aspects of the expected lean cuts yields, as predicted by method 
"a", were studied. The first was the "width" of each grade in yield of 
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lean cuts predicted for the different weights. The estimating equation of 
method "a" assumed a linear relationship between backfat thickness and 
lean-cut yield for any given weight, and a linear relationship between 
carcass weight and lean-cut yield for any backfat thickness. The ranges 
were computed from table 12 and did not allow for the error of estimate of 
the yield of lean cuts. 
For U. S. No. 1, the difference between expected yields of lean cuts 
for the Medium - U. S. No. 1 boundary and the U. S. No. 1-2 boundary 
ranged from 3.6 percentage points of lean cuts for 110-pound carcasses to 
3.3 percentage points for 140-pound carcasses» Heavier carcasses were not 
expected at the Medium - U. S. No. 1 boundary. 
For U. S. No. 2, the difference between expected yields of lean cuts 
for the U. S. No. 1-2 boundary and the U. S. No. 2-3 boundary ranged 
from 3*4 percentage points for 130-pound carcasses to 2.7 percentage 
points for 180-pound carcasses. Lighter and heavier carcasses were not 
expected at the U. S. No. 2 -3 boundary and the U. S. No. 1-2 boundary 
respectively. -
For U. S. No. 3» the difference between expected yields of lean cuts 
for the U. S. No. 2-3 border and the carcasses with 0.3-inch greater 
backfat thickness than that border ranged from 3.2 percentage points for 
150-pound carcasses to 2.4 percentage points for 200-pound carcasses. 
The predicted average range in yield of lean cuts for U. S. No. 1 was 
3.4 or 3.5 percentage points, for U. S. No. 2, 3.0 or 3.1 percentage 
points and for U. S. No. 3, 2.9 percentage points. The difference is ex­
plained by the different weights common in the different grades, and the 
fact that the effect of backfat thickness (grade) is greater at the 
lighter weights than at heavier weights. If method "b" had been used, the 
predicted range in yield of lean cuts would have been the same for all 
weights. Method "b" would slightly exaggerate differences in estimated 
yield of lean cuts between grades for the heavier carcasses and would 
underestimate differences for the lighter-weight carcasses. 
The second aspect of the predicted values of lean cuts yields to be 
studied in connection with the grade standards had to do with the homo­
geneity of lean cuts yield for different carcass weights along a grade 
boundary. 
On the Medium - U. S. No. 1 grade boundary, for carcasses of releyant 
weights, the expected yields of lean cuts for weight group 2 averaged 
around 51.3 or 51.4 percent of carcass weight and varied by 0.3 percentage 
points. 
On the U. S. No. 1 - U. S. No. 2 grade boundary, the average was 48.2 
in weight group 2 and the range was 1.1 percentage points — from 47.6 to 
48.7 percent of carcass weight. For the same grade boundary, in weight 
group 3» the values were well within this range for 170 and 180-pound car­
casses and had about the same average. This is made possible by the fact 
that, in the grade standards, backfat thickness requirements increase by 
one-tenth inch from one weight group to the next. Carcasses heavier than 
180 pounds are not expected on the U. S. No. 1 - U. S. No. 2 grade 
boundary. 
On the U. S. No. 2 - No. 3 grade boundary, the average in weight 
group 2 was 45.1 and the range was from 44.5 to 45.7 percent. In weight 
group 3, for this grade boundary, the average was 45.8 percent and the 
range was from 45.1 to 46.4 percent. The total range over both weight 
72 
groups was over 2 percentage points, but most carcasses on this grade 
boundary are of weights that would yield a lean cuts percentage near the 
45«1 average for weight group 2. 
For most weights, the expected "width" of each grade was greater than 
3 percentage points. However, when the carcass weight distribution of the 
population was considered, a smaller difference in yield of lean cuts be­
tween grades was indicated by either method (table 12). 
Extent and use of subjective grading factors in actual practice 
As the standards are written and interpreted, a grader does not have 
to grade a carcass as Medium just because it falls in the Medium measure­
ment specifications. If the carcass appears to be of good quality, it 
will likely be graded as U. S. No. 1. About 200 of the 45,000 barrow and 
gilt carcasses of the national survey — about 1 percent of those grading 
U. S. No. 1 — measured at least 0.2 inches from the grade boundary 
(computed from 54, table 5). Nine out of 10 of these were from the Medium 
side of grade U. S. No. 1 with respect to backfat thickness. In addition 
to those moved 0.2 inches, substantially more were moved from 0.1 inches 
away from the grade boundary into the U. S. No. 1 grade. Practically all 
of the carcasses falling on the Medium - U. S. No. 1 boundary were graded 
as U. S. No. 1 (54, tables 5 and 8). It appears that only if grading 
were done strictly by formula would the exact boundary locations be of 
vital importance. 
In the national survey, carcasses were graded according to the 
length-back fat standards. A preliminary analysis of the data from this 
study indicated that expected lean cuts yields may be lower at the 
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Medium - U. S. No. 1 grade boundary when the length-backfat standards are 
used than when weight and backfat thickness are used. If the borderline 
carcasses are actually not as thin when the length-backfat standards are 
used as when the weight-backfat standards are used, a grader may move more 
carcasses across the boundary when using length than when using weight 
with the standards. However, for the 379 carcasses of this study, the 
grade distribution was about the same with respect to the objective car­
cass grade distribution using weight as it was for the 45,000 hogs of the 
national survey using length. In this study, the grader assigned grades 
to the 379 carcasses without precise knowledge of carcass length or back­
fat thickness, however. He assigned the grades on the basis of apparent 
yield of lean and fat since backfat and length measurements were taken and 
recorded in millimeters, and the grader had not memorized the standards in 
terms of millimeters. 
The actual lean cuts yields of carcasses measuring within the Medium 
specifications but grading U. S« No. 1 cannot be used as a criterion for 
deciding whether or not the grader was justified in attaching so much im­
portance to subjective factors. The Medium grade was established to con­
tain the less desirable carcasses from the viewpoint of meat quality. The 
Medium (and especially the Cull) carcasses are presumed to be undesirable 
because of thin watery meat even though their yield of lean cuts tends to 
be higher than that from U. S. No. 1 carcasses. 
When another study is completed, the possibility of strict formula 
grading can be evaluated. Information on picnic, ham and loin muscling 
and marbling evaluations from the 379 carcasses (see forms 7, 9 and 10 of 
Appendix A) will be related to carcass grade as determined strictly by the 
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objective standards and to carcass grade as determined subjectively. This 
analysis will help determine whether or not a significant proportion of 
the thinner carcasses measuring Medium have thin poor-quality meat. The 
analysis will also seek to determine the extent to which the grader was 
successful in picking out and up-grading the carcasses that contained meat 
of satisfactory quality. Attention will also be given to relating results 
of taste-test experiments to the cut. evaluations, and the latter to car­
cass grade or other carcass quality indicators. 
Yield and Value Differences 
Yield data for the individual cuts were related to backfat thickness 
and carcass weight. Method "b" was used to predict the yield of each cut 
although, for predicting the total weight of the four lean cuts as a per­
centage of carcass weight, method "a" was later proven more accurate. 
Table 12 can be used to determine areas in which method "a" and method "b" 
give results for percentage yield of lean cuts that are different enough 
to warrant some adjustment of @arcass values computed from expected yields 
of method ,rb". 
Average 1956-59 prices for each cut were used to price composite car­
casses that were built up from the expected yields of each cut. A typical 
carcass of each grade was constructed and prices were applied to the cuts 
to determine value differentials between typical carcasses of each grade. 
Yields of individual cuts 
In the section on evaluation of the weight-backfat standards (see 
table 12) the percentage yields of lean cuts were computed by two methods. 
Using method "a" resulted in expected ranges in yield of lean cuts of from 
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2.4 to 3.6 percentage points depending upon carcass weight. Use of method 
"b" resulted in an expected grade width of 3.1 percentage points regard­
less of weight. Except for the lightest and heaviest weights for which 
estimates were made, the expected grade boundary locations did not differ 
by more than 0.5 percentage points. 
Tables 15 through 24 in Appendix B were designed to show yields and 
to indicate yield differences for each of the 16 cuts for carcasses one 
grade apart in backfat thickness, for 10 different carcass weights. Since 
the dependent variable, in each of the 16 equations used to predict the 
cut yields, was the weight of the indicated cut as a percentage of carcass 
weight, the results of the 16 equations can be added together to build up 
a composite expected carcass for any backfat-weight combination. If the 
16 equations are all solved for the same backfat thickness and carcass 
weight, the sum of the 16 dependent variables is 100 percent. 
Some weight-backfat combinations were not used in tables 15 through 
24» Data were not computed for carcasses weighing over 140 pounds for the 
Medium - U. S. No. 1 boundary. There are hardly any carcasses long and 
muscular enough to be of that weight and still be thin enougjh for the 
Medium - U. S. No. 1 boundary. Computations for carcasses weighing over 
180 pounds on the U. S. No. 1 - U. S. No. 2 grade boundary were omitted 
for the same reason. Similarly, there are few carcasses as fat as the 
U. S. No. 2 - U. S. No. 3 grade boundary at weights under 130 pounds — 
or fat enough to be 0.3 inches within grade U. S. No. 3 and weigh under 
150, pounds. 
The expected yields of the various cuts of 150-pound carcasses are 
shown in figure 11 for backfat thickness ranging from 1.5 to 2.3 inches. 
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Figure 11. Yields of pork cuts from 150-pound carcasses at different 
backfat thicknesses 
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Using method "b", carcasses of the same weight with one-inch greater back­
fat thickness tended to have 10.31 percentage points less of the four lean 
cuts as follows: 
Ham 3«83 percentage points less 
Loin 3*74 percentage points less 
Picnic 1.29 percentage points less 
Boston butt 1.45 percentage points less, for a total of 
10.31 percentage points less. 
The smaller proportion of four lean cuts for carcasses with one-inch 
greater backfat thickness was almost exactly offset by an increase in the 
proportion of fat back and other fat trim as follows: 
Fat back 6.76 percentage points more 
Loin fat 0.78 percentage points more 
Skin and fat 3.24 percentage points more, for a total of 
10.78 percentage points more 
The two tabulations above contain the "b" values for backfat thick­
ness from equations used to estimate the yields of the seven cuts. Table 
14 in Appendix B lists the constants, regression coefficients and standard 
errors of estimate from each of the 16 multiple linear regression equa­
tions. 
The 379 carcasses of this study, or the way in which ttey were cut, 
could produce estimates of the percentage yield of lean cuts different 
from those that would have been obtained from other studies. However 
differences in yields of the various cuts between carcasses having differ­
ent measurements should be less affected by type of hog or method of 
cutting than are the absolute levels. 
Prices of individual cuts 
If prediction equations were computed relating backfat thickness, 
weight and actual carcass value, they would only apply strictly to the 
à  
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price situations under which they were computed. Price relationships are 
not stable between different cuts and between different weights of.some 
cuts. New relationships between carcass composition and value can be 
determined more easily than recomputing the direct relationship between 
carcass value indicators and carcass value. 
However, a set of wholesale prices was developed for the purpose of 
demonstrating value differences between typical carcasses. Wednesday 
prices from the National Provisioner Daily Yellow Sheets (59) for fresh 
carload lots of pork cuts and trimmings were averaged by months for the 
period 1956 through 1959. The monthly averages were weighted by monthly 
Federally inspected slaughter volume figures to obtain a typical set of 
prices for one complete four-year hog cycle. Figure 12 indicates that the 
use of price data for 1956 through 1959 included the last two hog cycle 
price peaks. 
The prices are shown in table 25, Appendix B. For some cuts (hams, 
loins, picnics, bellies, spare ribs and fat back) wholesale price depends 
upon the weight of the cut. Therefore, within a grade having homogeneous 
percentage yields of the various cuts, carcass values vary with carcass 
weight. The following value differences can be computed from the 1956-59 
average prices of table 25 between extreme weights of the indicated cuts 
(there are two per hog of each cut): 
Skinned hams (under 12 pounds versus over 18) . $2.95 
Loins (under 12 pounds versus over 16) 5.39 
Picnics (under.6 pounds versus over 8) 1.83 
Bellies (under 8 pounds versus over 16) 3.89 
Spare ribs (under 3 pounds versus over 3) 7.79 
Fat backs (under 6 pounds versus over 16) -4.44 
Heavy fat backs are more valuable than light. 
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Figure 12. Hog slaughter and price, 1951 to 1961 
In addition to having lean cuts of higher value, the light-weight hog 
is liable to have a higher proportion of them in its carcass. One eco­
nomic problem of the meat-type hog is that its goal of greater yield of 
Ik un cuts per pound of carcass conflicts with current wholesale price 
relationships for the cuts. As the percentage yield of lean cuts in­
creases, the probability increases that some of the cuts will be heavy 
enough to fall in the lower price brackets. For meat-type as well as for 
all hogs, this provides some of the economic incentive to market at 
li ghte r wei ght s. 
Yields and values of typical carcasses 
The second specific objective of this study was to establish a basis 
for determining appropriate paying-price differentials (value differences) 
between grades of hog carcasses. A typical composite carcass was con­
structed for each grade. The prices used for each cut were the 1956-59 
average prices at Chicago for each wholesale cut (table 25, Appendix B). 
Other sets of prices could be used with the cut yields of these carcasses 
to determine value differences between them for other price situations. 
The distribution of backfat thicknesses and carcass lengths by grade found 
in the national survey (54, tables 5 through 8) were used in estimating 
the median backfat thickness and weight of carcasses in grades U. S. No. 
1, U. S. No. 2 and U. S. No. 3. Cut yields for other carcass weights and 
fatnesses are given in Appendix B, tables 15 through 24. Values for 
weights and fatnesses not computed there can be made up from the re­
gression equations (Appendix B, table 14) or by interpolating between 
columns or tables of tables 15 through 24. 
It was estimated from (54) that the median U. S. No. 1 barrow and 
gilt carcass in the national survey had about 30.G inches carcass length 
and 1.5 inches backfat. According to the data of this study, such a live 
hog would be expected to weigh around 202 pounds. The hog would have a 
carcass weighing 139 pounds and would yield a percent lean cuts of carcass 
weight of 49.3. The median U. S. No. 2 carcass of the national survey was 
also 30.0 inches long, but its backfat thickness was 1.8 inches. Such 
hogs would be expected to weigh about 215 pounds, yielding carcasses of 
153 pounds with 46.7 percent lean cuts. The median U. S. No. 3 carcass 
was also 30.0 inches in length, but had 2.1 inches average backfat thick­
ness. Such hogs would weigh about 233 pounds and yield carcasses of 167 
pounds with 44.1 percent lean cuts. 
Although the expected weights and yields may be biased one way or 
another for other packing plants or other hogs, differences and compari­
sons should be quite reasonable. Therefore, carcasses like the median 
U. S. No. 3 probably weighed an average of 28 pounds more than those from 
the median U. S. No. 1 but had only 5.1 pounds more of the four lean cuts. 
And some of the 5.1 pounds was, no doubt, extra fat distributed between 
and within the muscles. Of the added weight, less than 20 percent was in 
the lean cuts compared to almost 50 percent for the whole U. S. No. 1 car­
cass. These figures show how No. 1 and No. 3 hogs may differ. Ihey 
should not be used to show how hogs grow. The 30-inch long U. S. No. 1 
hog may be a different type than the one held and sold as No. 3 at 28 
pounds greater carcass weight but the same length. 
The prices of hams, loins, picnics, bellies, spare ribs and fat backs 
depend upon the weights of the cuts. For all but fat back the price 
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tended to be lower for heavier weight cuts. (Lard yields are higher from 
the heavier fat backs with a lower skin-fat ratio.) In table 13a, the 
1956-59 Chicago wholesale values of each cut are multiplied by the per­
centage yield. The sum of these products for each carcass gives its value 
per hundredweight. For the cuts whose value per pound was a function of 
their weight, the prices used were weighted averages depending upon the 
proportion of the indicated cuts, for each type of carcass, expected to 
fall in each cut weight-price group. For exanple, for the hams from the 
U. S. No. 2 carcass weighing 153 pounds, 0.5 percent were expected to 
weigh under 12 pounds each, and have a value of $43«00 per hundredweight 
(see table 25, Appendix B), 61.7 percent were expected to weigh between 12 
and 14 pounds and have a value of $42.12 per hundredweight and 37.8 per­
cent were expected to weigh between 14 and 16 pounds and have a value of 
$41.32 per hundredweight. The weighted average value was, therefore, 
$41.82 per hundredweight. To obtain this distribution, the standard error 
of estimate of percent ham of carcass weight of 0.8990 was multiplied by 
the carcass weight to put the standard error in terms of pounds of ham. 
Tables of the standard normal curve were used to determine, from the 
expected ham weight of the solved regression equation, the proportion of 
hams falling within each price-weight group. The standard errors of esti­
mate for the percentages of the various cuts of carcass weight are shown 
in table 14, Appendix B. 
The yield differences in table 13a would have been larger for car­
casses of the same weight. The value differences, however, were affected 
by the fact that heavier-weight cuts of the heavier carcasses had a lower 
price per pound. The computed carcass values per hundredweight for the 
Table 13&• Carcass cutting and value yields for typical U. S. No. l, No. 2 and No. 3 hog carcasses 
and average wholesale prices at Chicago, 1956-59" 
U. S. No. 1 U. S. No. 2 U. 8. No. 3 
Average Percentage Average Percentage Average Percentage 
price yield, car­- Value price yield, car­- Value price yield, car­ Value 
cass basis cass basis cass basis 
Four lean cuts: 
Skinned hams*3 $42.98 19.04 $8.18 $41.82 18.03 $7.54 $41.63 17.01 $7.08 
Loins'3 42.27 15.90 6.72 42.07 14.98 6.29 41.90 14.02 5.87 
Picnics 24.94 8.05 1.58 24.59 7.72 1.90 24.27 7.40 1.80 
Boston butts 6.33 2.04 6.02 1.94 5.70 1.84 
Subtotal 49.32 18.52 46.73 17.67 44.13 16.59 
Bellies 28.32 14.89 4.22 27.84 15.30 4.26 27.21 15.71 4.27 
Trim (80%) 32.84 0.94 .31 32.84 0.86 .28 32.84 0.78 .26 
Trim (50*) 18.25 4.38 .80 18.25 4.39 .80 18.25 4.40 .80 
Jowls b 11.38 3.13 .36 11.38 3.23 .37 11.38 3.34 .38 
Spare ribs 36.22 3.20 1.16 36.22 3.02 1.09 36.19 2.83 1.02 
Neck bones 8.84 1.31 .12 8.84 1.20 .11 8.84 1.08 .10 
Front feet 6.02 1.26 .08 6.02 1.17 .07 6.02 1.08 .06 
Hind feet 2.50 1.90 .05 2.50 1.77 .04 2.50 1.63 .04 
Tail 11.26 0.44 .05 11.26 0.43 .05 11.26 0.43 .05 
Fat back 8.59 8.71 .75 8.99 10.46 .94 9.72 12.21 1.19 
Skin and fat 7.27 9.40 .68 7.27 10.25 .74 7.27 11.11 .81 
Loin fat 9.38 1.12 .10 9.38 1.19 .11 9.38 1.27 .12 
Value per hundred pounds 27.20 26.53 25.69 
*The three carcasses may be described as follows; the U.S. No. 1 carcass had 1.5 inches back­
fat thickness, 30.0 inches length and weighed 139 pounds; the U.S. No. 2 carcass had 1.8 inches 
backfat thickness, 30.0 inches length and weighed 153 pounds; the U.S. No. 3 carcass had 2.1 inches 
backfat thickness, 30.0 inches length and weighed 167 pounds. 
^The prices of these cuts depended upon their weight. See text for discussion of prices used. 
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typical carcasses of the three grades were $27«20 for U. S. No. 1, $26.53 
for U. S. No. 2 and $25.69 for U. S. No. 3. The U. S. No. 1 - U. S. No. 2 
value difference was $.67 per hundredweight. The U. S. No. 2 - U. S. No. 
3 value difference was $.84 per hundredweight. 
In table 13b computed values are shown per hundredweight, by ten-
pound weight- intervals, for hog carcasses on the grade boundaries. Suc­
cessive grade boundaries differ by 0.3 inches in backfat thickness. As 
fatness increases, for hog carcasses of the same weight, the weight of 
lean cuts decreases. Thus, a greater proportion of the lean cuts fall in 
the higher price brackets (table 25» Appendix B). As carcass weight in­
creases for a given backfat thickness, the proportion and the weight of 
the lean cuts increases and a greater proportion of the lean cuts fall 
in the lower price brackets. 
In table 13b value differences range from 59 to 88 cents between car­
casses of the same weight on adjacent grade boundaries. A 0.3-inch dif­
ference in backfat thickness tends to have greater effect upon carcass 
value for light than for heavy carcasses. Other tendencies in value dif­
ferences were less uniform because the prices and the weights of the lean 
cuts varied in opposite directions and arbitrary weight-price breaks on 
the wholesale market affected some carcasses more than others. For 
example, in table 27 of Appendix B, almost 90 percent of the hams from 
130-pound carcasses on the Medium - U. S. No. 1 boundary were expected to 
weigh 12 to 14 pounds, while for carcasses of the same weight on the U. S. 
No. 2 - 3 grade boundary, just over 12 percent were expected to be in that 
weight class. For 140-pound carcasses, the difference in the proportion 
of hams weighing 12 to 14 pounds was quite small for the two types. 
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Previous figures published by the Department of Agriculture for these 
differences were $.80 for both (4, p. 13). The price levels used in that 
study were similar to those used in this. In that study, hogs of the same 
weight were used for each grade, and allowance was not made for the fact 
that the value of some of the cuts varied with their weight. Using car­
casses of the same weight would result in lifter-weight hams and loins 
from the U. S. No. 3 carcasses. In table 13a the U. S. No. 3 hog was 
assumed to be enough heavier than the U. S. No. 1 and 2, so that a 
greater proportion of its lean cuts fell in lower price brackets. 
The results of this study do not provide evidence that value dif­
ferences between grades of hog carcasses should be wider than those 
indicated by past research. When data on boned and defatted yields of 
the lean cuts are examined, it may be found that backfat thickness 
(grade) has a greater effect than is indicated herein. 
Appendix tables 15-24 and 26-31 provide a basis for determining 
yield differentials between grades for the various cuts. The method of 
table 25 is commonly used by packers to determine carcass value after 
yields of the cuts have been determined. 
Table 13b. Values per hundredweight and differences for hog carcasses on the indicated grade 
boundaries, computed from 1956-59 average wholesale prices and from carcass composition 
estimated by the 16 equations of method "b" 
Carcass weight 
(pounds) 
Medium -
U. S. No. 1 
grade boundary 
U. S. No. 1 -
U. S. No. 2 
grade boundary 
U. S. No. 2 -
U. S. No. 3 
grade boundary 
0.3 inch 
into U. S. 
No. 3 
Weight group 2: 
120 
1.3 in. backfat 
$28.04 
1.6 in. backfat 
$27.16 
1.9 in. backfat 2.2 in. backfat 
130 
4 
28.03 
5.88 
27.17 $26.30 
uo 27.94 
.86 
27.16 
$.87 
26.30 
150 
.78 
27.06 
.86 
26.30 $25.50 
160 26.9.1. 
.76 
26.22 
$.80 
25.51 
.73 .71 
Weight group 3: 
170 
1.7 in. backfat 
$26.63 
2.0 in. backfat 
$25.88 
2.3 in. backfat 
$25.21 
180 26.5%. 
$.75 
25.81 
< t.67 
25.12 
190 
.76 
25.76 
.69 
25.07 
200 25.6 
.69 
25.05 
.59 
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SUMMARY AND CONCLUSIONS 
The demand for pork meat has not maintained its relationship to the 
demand for beef. The declining demand for lard has also contributed to 
the drop in the demand for hogs relative to that for cattle. 
Production costs and wholesale market prices for pork cuts and lard 
indicate that individual farmers should profit by producing hogs of meat 
type. However, grade-price differentials for slaughter swine are not 
always offered. When paid, they are less effective than they should be 
since grades are not uniformly and universally applied by a disinterested 
third party. Although official grades for hogs and pork carcasses have 
been available since 1952, and the practice of grading is growing, the 
grading methods and standards in use are not uniform. The grades in use 
are the packers* own, each system based on the same principles used in the 
U. S. grades but with varying grade boundary locations and varying numbers 
of grades for the same quality range. As a result, price and quality com­
parisons between any two transactions are difficult for farmers to make. 
Uniform carcass standards administered by an unbiased grading service 
would result in packers having to compete on the basis of prices to be 
paid for known qualities and quantities. Producers would be paid accord­
ing to the value of their product, less the cost of the processing and 
distribution services involved. The charge for the latter services, pre­
sumably, would be established on a market under conditions approaching 
those of the competitive norm. Both buyers and sellers would be equally 
knowledgeable regarding the market value of the commodities handled. 
Farmers would no longer have to pit themselves against expert livestock 
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judges in order to evaluate packer bide. Operational, not bargaining, 
efficiency would become the more prominent key to success in the meat­
packing industry. 
However, even with uniform standards, initiative is required if a 
farmer is to change his production methods. Increasing raising of meat-
type hogs may lag simply because it is not human nature to exercise con­
siderable initiative on short notice for small economic gain. 
This study was mainly concerned with the grading aspects of pricing 
performance at the primary market level. The objectives were to ascertain 
the relationships of carcass weight and various measurements and evalua­
tions to yields of the various cuts and to market values of the carcasses, 
and to use the relationships to establish a basis for determining appro­
priate paying-price differentials between grades for hog carcasses. 
A number of investigations having the same objectives as this study 
were conducted in the late 1940*s. In the past 10 or 15 years, some 
changes have occurred in the extent of trimming of pork cuts and in the 
hogs themselves. Relationships between carcass characteristics, yields of 
cuts, and carcass value needed to be reexamined in lift of these changes. 
The main purpose of the live hog and hog carcass grade standards, 
which were developed from the data of the studies of the late 1940's, was 
to sort the hogs, or their carcasses, according to the expected propor­
tional yield of high-valued versus low-valued cuts. On the basis of a 
review of past research in pork quality evaluation, it was concluded that 
the grades may not have direct significance to the consumer who buys indi­
vidual trimmed retail cuts. Whether or not carcass grades prove to have 
significance to consumers may depend upon the cut being considered. 
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Without the aid of standards at the retail level, consumers1 signals 
do tell retailers: l) to trim excess fat from the lean cuts and 2) that 
consumers will buy large quantities of fat back — or of lard — only at 
prices much below those that would be paid for the lean cuts. Retailers 
have no difficulty in relaying this information back to meat packers, but 
the signals become lost or diffused before they reach the farmer. 
The weight and measurement guides in the official standards for 
grades of barrow and gilt carcasses were designed to permit use of carcass 
weight or carcass length as alternative measures o,f carcass size, and 
average backfat thickness as a measure of carcass fatness. The results of 
this study indicated that knowledge of carcass length and carcass backfat 
thickness may yield slightly more accurate estimates of the proportion of 
lean cuts than would carcass weight and carcass backfat thickness. How­
ever, the weight-backfat portion of the standards was given most attention 
in this study because carcass weight must be obtained for settlement pur­
poses if hogs are to be sold on the carcass basis being investigated. 
Furthermore, weight can be obtained and recorded mechanically. This 
practice has future possibilities in automated or semi-automated grading 
in which weight and backfat thickness, for example, could be fed into a 
computer from the killing line for immediate computation of grade and 
value of each hog as it passes the grading and weighing station. 
To accomplish the objectives of this study, 379 live hogs were 
selected and their carcasses weighed, measured and evaluated. For a given 
weight of hog, lean cuts tended to increase about one percentage point (of 
carcass weight) for each decrease in backfat thickness of one-tenth inch. 
The equation finally chosen to estimate the proportion of the weight of a 
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carcass in the four lean cuts was Y = a + bjX-^ + b^X^ + b^X^Xg* where 
Y = the weight of the four lean cuts as a percentage of carcass weight, 
= the average backfat thickness of the carcass in question and Xg = 
carcass weight. A highly significant contribution was made by the X^Xg 
term in the equation. The coefficients resulting from the data of this 
study were; 
Y = 71.838990 - 17.114828X, - .04376% + .043976X X?. 
-L 2 1 ^  
The standard error of estimate of the percentage of lean cuts was 1.75 
percentage points. 
Of particular interest is the fact that the positive coefficient for 
XjXg was highly significant. In general, for hogs with carcasses within 
the weight range of this study, fat deposition tends to increase more 
rapidly thai that of bone or lean. For the carcasses of this study, as 
weight increased by unit amounts, backfat thickness increased at an in­
creasing rate for carcasses having a given proportion of lean cuts. For 
like physical forms, any linear measurement, such as backfat thickness in 
a hog carcass, would increase at a decreasing rate as volume (weight) in­
creased by unit amounts. Apparently carcasses of different weights with 
the same proportion of weight in the lean cuts were not constant in all 
proportions. An explanation could be that bone weight increased but 
little with increasing carcass weight so that the proportion of lean cuts, 
including bone, could remain constant while backfat thickness increased at 
an increasing rate. 
One of the major findings of this study was that the data from the 
379 hog carcasses did not indicate that the carcass weight and average 
carcass backfat thickness specifications of the current grade standards 
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should be changed. Backfat thickness and carcass weight or length are the 
major indicators of the proportion of lean cuts in a hog carcass. The 
present official standards for barrow and gilt carcasses, which are based 
upon data gathered in the late 1940* s, were found to be satisfactory in 
their ability to make the carcasses of each grade as homogeneous as prac­
tical with respect to the proportion of the four lean cuts. Further work 
may suggest an adjustment in the length-backfat specifications in the 
standards to make their results correspond more closely with those of the 
weight-backfat specifications. 
However, only if grading were to be done strictly by an objective 
formula would the exact objective grade boundary locations be of vital im­
portance. In addition to carcass measurements, subjective factors are 
considered by the grader in placing carcasses. This is especially so for 
carcasses measuring in the Medium grade in which carcasses are considered 
too thin to yield pork of high quality. In this study more than half the 
carcasses within the Medium measurements were graded as U. S. No. 1 be­
cause they appeared to be of satisfactory quality. 
One of the circumstances that may partially explain the slowness with 
which the marketing of hogs by grade has developed in the United States is 
the fact that price differentials between grades have been rather small. 
Another major finding was that the data of this study did not indicate 
that value differences between grades of hog carcasses should be wider 
than those indicated by previous research. For typical hogs, and for 
1956-59 Chicago Wholesale prices for fresh carlot pork cuts, the U» S. No. 
1-2 value difference was estimated in this study to be $.67 per hundred­
weight of carcass. The U. S. No. 2-3 value difference was estimated to 
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be $.84 per hundredweight. The fact that wider value differences were not 
found may be explained by the fact that, as hogs have become leaner, the 
grade standards have been changed to require greater leanness but the dif­
ference between grade boundaries of 0.3 inches average backfat thickness 
has not been changed. It may also be important that as hogs have become 
leaner, packers have trimmed more fat from the lean cuts with the result 
that lean and fat yields per carcass have changed little. 
A basis was presented for determining appropriate paying-price 
differentials between hog carcasses of different weights and fatnesses. 
Meat packers or farmers can use current prices of the various wholesale 
cuts, with backfat thickness and carcass weight, to estimate the whole­
sale value of different types and weights of carcasses. 
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APPENDIX A 
U. S. Department of Agriculture 
Agricultural Marketing Service 
Hog and Carcass Evaluation Study-
Form No. 1 & 2 LIVE HOG DATA SHEET 
Lot No. Lot Weight Distance hogs hauled to market Temperature and weather , 
Date and time of delivery of lot Date and time of weighing of lot Date and time of 
live evaluation of individual hogs in the lot Expected date and time to slaughter ____________ 
Producer's statement on breeding of lot ; • 
Tatoo 
No. Live 
Weight Breed Sex 
Grader Estimates and Evaluations 
Car- iBack-iBody iCar- :Per-:Loin : : Ham : :Per-:Per-:Con-:Firm-: 
cass : fat : length: cass :cent: eye :Ham : mus-: Ham : cent : cent: tour :ness : 
yield: th. : (in. ): grade :ham :area 21 depth: cling: length: le an: le an: of : of : 
: : : : :(in.) :(1-6):(1-6):(1-6) :cuts:cuts:side:flesh: 
: : : : : : : : :live:carc:(1-6)(1-3): 
•  •  • • •  • • •  • • • • •  
•  *  •  • •  •  •  •  *  
Form No. 1 & 2 LIVE HOG DATA SHEET 
Grader estimates and evaluations 
(continued) 
Form No. 3 KILLING FLOOR DATA SHEET 
:Bone 
:(l-3) 
Trim-
ness 
(1-3) 
1 
: 
Tattoo 
No. 
Hot ; ;Leaf 
carcass: Head : fat 
wei ght : wei ght ; wei ght 
Belly : ; Ham :Shoulder: 
muscling:Carc ass:muscl±ng:musclingi 
score : grade ; score : score : 
(1-3) : : (1-6) : (1-3) : 
I t : : : : 
Figure 13. Hog and carcass data forms 
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Form No. 4 Form No. 5 Date 
CHILLED CARCASS DATA SHEET CUTTING FLOOR DATA SHEET 
Lot no. Date Lot no. Butcher 
Tattoo No. Tattoo No. : : : 
Carcass weight WEIGHTS 
Body length (mm) Ham section 
Brisket fat 
thick, (mm) Lcin section 
Leg circum. (mm) Belly section 
CONTOUR OF SIDE (IN.) Shoulder section 
U. : r 
Shoulder Skinned hams 
Dorsal process 
(mm) 
Loins 
PELT.Y ' u 
Thickness (1-6) : : : Butts 
Firmness (1-6) : : : Loin fat 
BACKFAT THICKNESS 
First, ri.b (mm) : : : '±±:LC-
Last rib (mm) $ : : Spare ribs 
Last lumbar (mm): : : 
ESTIMATES AND EVALUATIONS trim 
Percent L.C. Fat backs 
Percent ham Jowls 
Loin eye area Ham skin & fat 
Muscling 
Ham (1-6) 
Shoulder (1-3) 
Skin and fat 
Jowl trim 
Carcass grade Neck bones 
Ham 
Width (1-6) 
Front feet 
Hind feet 
Length (mm) 
Tail 
Lumbar lean 
( 1 - 5 )  
Total weight 
Figure 13 (Continued) 
Form No. 6 Date 
BOSTON BUTT DATA SHEET 
Lot No. Butcher 
Tattoo No. : 
WEIGHTS 
Boston 
butt (2) 
Rough bnls. 
butt (2) 
Trimmed 
butts 
80% trim 
50# trim 
Blades 
95% trim 
50% trim 
Boné 
EVALUATION 
Meatiness : 
(1-6) : 
Form No. 7 Date 
PICNIC DATA SHEET 
Lot No. Butcher 
Tattoo No. : 
EVALUATIONS 
External 
fat (1-6) 
Internal 
fat (1-6) 
Muscling 
(1-6) 
MEASUREMENTS 
External 
fat (mm) 
Muscling 
(mm) 
WEIGHTS 
Rough 
picnics(2) 
Bevel fat 
Face (70#) 
Trimmed 
picnic 
Fat-skin 
Bone 
Shank meat 
80% lean 
Form No. 8 Date 
BELLIES DATA SHEET 
Lot No. Butcher 
Tattoo No. : 
Weight 
Max. R , 
thick. —-
(in.) L ' 
Min. R : 
thick. t . 
(in.) 
Length R : 
(in.) L : 
Width R : 
(in.) L : 
Lean-fat 
eval. 
(1-6) 
Figure 13 (Continued) 
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Form No. 9 Date 
HAM DATA SHEET 
Lot No. Butcher 
Tattoo No. : : 
EVALUATIONS 
Width 
(1-6) 
Muscling 
.O-rft) , ,. 
External 
fat (1-5) 
Internal 
fat (1-5) 
Marbling 
(1-5) 
Color 
Xlzl) 
Firmness 
Lk3à 
MEASUREMENTS 
External 
fat (mm) 
Muscling 
(mm) 
WEIGHTS 
Skinned 
ham 
50% lean 
trim 
Skin 
and fat 
Defatted 
ham 
Center 
Lower 
shank 
Butt 
80% lean 
Bone 
Upper 
shank 
Form No. 10 Date 
LOIN DATA SHEET 
Lot No. Butcher 
Tattoo No. : 
EVALUATIONS (UNCUT) 
Seam 
fat (1-5) 
Est. loin 2 
eye area (in.) 
Color (1-3) 
Firmness (1-5) 
Marbling (1-5) 
EVALULATIONS (CROSS SECTION) 
Marbling (l-5) 
Measured 2 
area (in. ) 
Color (1-3) 
WEIGHTS 
Sum of wt. 
of pieces 
Boneless 
strip 
Tenders 
Bones 
95$ lean 
trim 
Diaphragm 
& giblet 
meat 
Fat 
Figure 13 (Continued) 
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Table 14* Constants, regression coefficients and standard errors of 
estimate from multiple linear regression equations to determine 
expected percentage the indicated cut was of carcass weight — 
carcass weight and average backfat thickness as independent 
variables 
Cut 
Constant 
term 
Regression 
coefficient 
for weight 
Regression 
coefficient 
for backfat 
Standard 
error of 
estimate 
Skinned ham 23.4586 0.0096** -3.8348** 0.8990 
Loin 19.7181 0.0129** -3.7394** 0.9255 
Picnic 9.3494 0.0046** -1,2945** 0.5099 
Boston butt 7.3029 0.0086** -1.4457** 0.5882 
Belli.es 13.0248 -0.0026 1.4845** 1.1716 
Spare ribs 3.9047 0.0032** -0.7652** 0.2895 
Trim (80% lean) 1.1196 0.0029** -0.3903** 0.2442 
Trim (50% lean)a 3.8667 0.0068** -0.2889* 0.6666 
Fat back 1.3411 -0.0199** 6.7568** 1.0021 
Jowl 3.0755 -0.0072** 0.6995** 0.4247 
Neck bones 1.7366 0.0022** -0.4875** 0.1642 
Front feet 1.7694 -0.0008* -0.2665** 0.1119 
Hind feet 2.5982 -0.0006 -0.4114** 0.1541 
Tail ' 0.4886 -0.0000 0.0257 0.0908 
Loin fat 1.5375 -0.0114** 0.7769** 0.5648 
Skin and fat 5.7374 -0.0086** 3.2404** 1.0200 
^Includes jowl trim. 
^Regression coefficient significant at .05 probability level. 
Regression coefficient significant at .01 probability level. 
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Table 15* Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 110 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Carcass grade boundary 
cut Medium -
U. S. No. 1 
(1.2 inch 
backfat) 
U. S. No. 1 
U. S. No. 2 
(1.5 inch 
backfat) 
- U. S. No. 2 - 0.3 inch 
U. 8. No. 3 into U. S. 
(1.8 inch No. 3 (2.1 
backfat) inch backfat) 
Skinned hams 19.91 18.76 
Loins 16.65 15.53 
Picnics 8.30 7.91 
Butts 6.52 6.08 
Loin fat 1.22 1.45 
Bellies 14.52 14.97 
Spare ribs 3.34 3.11 Few hogs in the popu­
lation are short enough 
Trim (80%) 0.97 0.85 to be both this fat and 
this light in weight. 
Trim (50%) 4.27 4.18 
Fat backs 7.26 9.29 
Jowls 3.12 3 . 3 3  
Skin and fat 8.68 9 . 6 5  
Neck bones 1.39 1.25 
Front feet 1.36 1.28 
Hind feet 2.04 1.92 
Tail 0.45 0.44 
Total 100.00 100.00 
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Table 16. Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 120 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Carcass grade boundary 
miuiesaie 
cut Medium -
U. S. No. 1 
(1.3 inch 
backfat) 
U. S. No. 1 
U. S. No. 2 
(1.6 inch 
backfat) 
- U. S. No. 2 - 0.3 inch 
Ù. S. No. 3 into U. S. 
(1.9 inch No. 3 (2.2 
backfat) inch backfat) 
Skinned hams 19.62 18.48 
Loins 16. AO 15.28 
Picnics 8.22 7.83 
Butts 6.46 6.02 
Loin fat 1.18 • 1.41 Few hogs in the popu­
lation are short enough 
Bellies 14.64 15.09 to be both this fat and 
this light in weight. 
Spare ribs 3.29 3.06 
Trim (80%) 0.96 0.84 
Trim (50%) 4.31 4.22 
Fat backs 7.74 9.77 
Jowls 3.12 3.33 
Skin and fat 8.92 9.89 
Neck bones 1.37 1.22 
Front feet 1.33 1.25 
Kind feet 1.99 1.87 
Tail 0.45 0.44 
Total 100.00 100.00 
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Table 17, Percentage distribution of wholesale cuts and trimmings far 
carcasses weighing 130 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale 
cut 
Carcass grade boundary 
Medium -
U. S. No. 1 
(1.3 inch 
backfat) 
». S. No. 1 
U. S. No. 2 
(1.6 inch 
backfat) 
- U. S. No. 2 
U. S. No. 3 
(1.9 inch 
backfat) 
0.3 inch 
into U. S. 
No. 3 (2.2 
inch backfat) 
Skinned hams 19.72 18.57 17.42 
Loins 16.53 15.41 14.29 
Picnics 8.26 7.88 7.49 Few hogs in 
- the population 
Butts 6.54 6.12 5.67 are short 
enough to be 
Loin fat 1.07 1.30 1.53 both this fat 
and this light 
Bellies 14.62 15.06 15.51 in weight. 
Spare ribs 3.33 3.10 2.87 
Trim (80%) 0.99 0.87 0.75 
Trim (50%) 4.37 4.29 4.20 
Fat backs 7.54 9.56 11.59 
Jowls 3.05 3.26 3.47 
Skin and fat 8.83 9.80 10.78 
Neck bones 1.39 1.24 1.10 
Front feet 1.32 1.24 1.16 
Hind feet 1.99 1.86 1.74 
Tail 0.45 0.44 0.43 
Total 100.00 100.00 100.00 
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Table 18. Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 140 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale Carcass Rrade boundary 
cut Medium - U.S. No. 1 - U. S. No. 2 - 0.3 inch 
U. S. No. 1 U. S. No. 2 U. S. No. 3 into U. S. 
(1.3 inch (1.6 inch (1.9 inch No. 3 (2.2 
backfat) backfat) backfat) inch backfat) 
Skinned hams 19.82 18.67 17.52 
Loins 16.66 15.54 14.42 
Picnics 8.31 7.92 7.54 
Butts 6.63 6.19 5.76 
Loin fat 0.95 1.18 1.42 
Bellies 14.59 15.04 15.48 
Spare ribs 3.36 3.13 2.90 
Trim (80%) 1.02 0.90 0.78 
Trim (50%) 4.44 4.36 4.27 
Fat backs 7.34 9.37 11.39 
Jowls 2.98 3.19 3.40 
Skin and fat 8.75 9.72 10.69 
Neck bones 1.41 1.26 1.12 
Front feet 1.31 1.23 1.15 
Hind feet 1.98 1.86 1.73 
Tail 0.45 0.44 0.43 
Total 100.00 100.00 100.00 
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Table 19. Percentage distribution of wholesale cuts md trimmings for 
carcasses weighing 150 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale Carcass grade boundary 
cut Medium - U. S. No. 1 - U. S. No. 2 - 0.3 inch 
U. 3. No. 1 U. S. No. 2 U. S. No. 3 into U. S. 
(1.3 inch (1.6 inch (1.9 inch No. 3 (2.2 
backfat) backfat) backfat) inch backfat) 
Skinned hams Few hogs in 18.76 17.61 16.46 
the population 
Loins are long enough 15.67 14.55 13.43 
to be this thin 
Picnics and this heavy. 7.97 7.58 7.19 
Butts 6.28 "" 5.85 5.41 
Loin fat , 1.07 1.30 1.54 
Bellies 15.01 15.46 15.90 
Spare ribs 3.16 2.93 2.70 
Trim (80%) 0.93 0.81 0.70 
Trim (50%) 4.43 4.34 4.25 
Fat backs 9.17 11.20 13.22 
Jowls 3.12 3.32 3.54 
Skin and fat 9.63 10.61 11.58 
Neck bones 1.29 1.14 1.00 
Front feet 1.22 1.14 1.06 
Hind feet 1.85 1.73 1.60 
Tail 0.44 0.43 0.42 
Total 100.00 100.00 100.00 
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Table 20. Percentage distribution of wholesale cuts and trimmings far 
carcasses weighing 160 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale 
cut 
Carcass grade boundary 
Medium -
U. S. No. 1 
(1.3 inch 
backfat) 
U. S. No. 1 
U. S. No. 2 
(1.6 inch 
backfat) 
- U. S. No. 2 
U. S. No. 3 
(1.9 inch 
backfat) 
0,3 inch 
into U. S. 
No. 3 (2.2 
inch backfat) 
Skinned hems 
Loins 
Picnics 
Few hogs in 
the population 
are long enough 
to be this thin 
and this heavy. 
18.86 
15.80 
8 . 0 1  
17.71 
14.68 
7.63 
16.56 
13.56 
7.24 
Butts 6.37 5 . 9 3  5 . 5 0  
Loin fat 0 . 9 6  1.19 1.42 
Bellies 14.99 15.43 15.88 
Spare ribs 3 . 1 9  2.96 2 . 7 3  
Trim (80%) 0.96 0.84 0.72 
Trim (50%) 4 . 4 9  4.41 4 . 3 2  
Fat backs 8 . 9 7  11.00 13.02 
Jowls 3.04 3 . 2 5  3.46 
Skin and fat 9 . 5 5  1 0 . 5 2  11.49 
Neck bones 1.31 1.16 1.02 
Front feet 1.22 1.14 1.06 
Hind feet 1.84 1.72 1.60 
Tail 0.44 0.43 0 . 4 2  
Total 100.00 100.00 100.00 
Table 21. Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 170 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale 
cut 
Carcass grade boundary 
Medium - U 
U. S. No. 1 U 
(1.4 inch 
backfat) 
. S. No. 1 -
. S. No. 2 
(1.7 inch 
backfat) 
• U. S. No. 2 -
U. S. No. 3 
(2.0 inch 
backfat) 
0.3 inch 
into U. S. 
No. 3 (2.3 
inch backfat) 
Skinned hams Few hogs in the 18.57 17.42 16.27 
population are 
Loins long enough to -15.56 14.43 13.31 
be this thin and 
Picnics this heavy. 7.93 7.54 7.16 
Butts 6.31 5.88 5.44 
Loin fat 0.92 1.16 1.39 
Bellies 15.11 15.55 16.00 
Spare ribs 3.15 2.92 2.69 
Trim (80%) 0.95 0.83 0.71 
Trim (50%) 4.53 4.45 4.36 
Fat backs 9.44 11.47 13.50 
Jowls 3.04 3.25 3.46 
Skin and fat 9.79 10.76 11.73 
Neck bones 1.28 1.14 0.99 
Front feet 1.18 ' 1.10 1.02 
Hind feet 1.80 1.67 1.55 
Tail 0.44 0.43 0.42 
Total 100.00 100.00 100.00 
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Table 22. Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 180 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
T_ , Carcass grade boundary 
Wholesale ; 1 
cut Medium - U. S. No. 1 - U. S. No. 2 - 0.3 inch 
U. S. No. 1 U. S. No. 2 U. S. No. 3 into U. S. 
(1.4 inch (1.7 inch (2.0 inch No. 3 (2.3 
backfat) backfat) backfat) inch backfat) 
Skinned hams Few hogs in the 18.67 17.52 16.37 
population are 
Loins long enough to 15.69 14.56 13.44 
be this thin 
Picnics and this heavy. 7.98 7.59 7.20 
Butts 6.39 5.96 5.53 
Loin fat 0.81 1.04 1.27 
Bellies 15.08 15.53 15.97 
Spare ribs 3.18 2.95 2.72 
Trim (80%) 0.98 0.86 0.75 
Trim (50%) 4.60 4.51 4.43 
Fat backs 9.25 11.28 13.30 
Jowls 2.97 3.18 3.39 
Skin and fat 9.70 10.67 11.64 
Neck bones 1.30 1.16 1.01 
Front feet 1.17 1.09 1.01 
Hind feet 1.79 1.67 1.55 
Tail 0.44 0.43 0.42 
Total 100.00 100.00 100.00 
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Table 23» Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 190 pounds and having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale 
cut 
Carcass grad< 3 boundary 
Medium - U. S. No. 1 -
U. S. No. 1 U. S. No. 2 
(1=4 inch (1.7 inch 
backfat) backfat) 
U. S. No. 2 
U. 5. No. 3 
(2.0 inch 
backfat) 
0.3 inch 
into U. S. 
No. 3 (2.3 
inch backfat) 
Skinned hams 
Loins 
Few hogs in the population 
are long enough to be this 
thin and this heavy. 
17.61 
14.69 
16.46 
13.57 
Picnics 7.64 7.25 
Butts 6.05 5.61 
Loin fat 0.93 1.16 
Bellies 15.50 15.95 
Spare ribs; 2.98 2.75 
Trim (80%) 0.89 0.77 
Trim (50%) 4.58 4.50 
Fat backs 11.07 13.10 
Jowls 3.11 3.32 
Skin and fat 10.59 11.56 
Neck bones b  1.18 1.03 
Front feet» 1.09 1.01 
Hind feet 1.66 1.54 
Tail 0.43 0.42 
Total 100.00 100.00 
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Table 24. Percentage distribution of wholesale cuts and trimmings for 
carcasses weighing 200 pounds aid having backfat thicknesses 
specified by the grade boundaries indicated 
Wholesale 
cut 
Carcass grade boundary 
Medium -
U. S. No. 1 
(1.4 inch 
backfat) 
U. S. No. 1 - U. S. No. 2 
U. S. No. 2 U. S. No. 3 
(1.7 inch (2.0 inch 
backfat) backfat) 
0.3 inch 
into U. S. 
No. 3 (2.3 
inch backfat) 
Skinned hams 
Loins 
Picnics 
Butts 
Loin fat 
Bellies 
Spare ribs 
Trim (80%) 
Trim (50%) 
Fat backs 
Jowls 
Skin and fat 
Neck bones 
Front feet 
Hind feet 
Tail 
Total 
Few hogs in the population 
are long enough to be this 
thin and this heavy. 
17.71 
14.82 
7.68 
6.13 
0.81 
15.48 
3.01 
0.92 
4.65 
10.88 
3.04 
10.50 
1.20 
1.08 
1.66 
0.43 
100.00 
16.56 
13.70 
7.29 
5.70 
1.05 
15.92 
2.79 
0.80 
4.56 
12.90 
3.25 
11.47 
1.06 
1.00 
1.53 
0.42 
100.00 
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Table 25. Four-year average prices, pork cuts and trimmings; Chicago, 
1956-59; and estimated values of items rendered to lard 
Weight Pricea Weight Price6 
Wholesale cuts (pounds) (per cwt.) Wholesale cuts (pounds) (per cwt.) 
Skinned hams Under 12 $43.00 Fat backs 6-8 $ 8.83 
(carlot, fresh) 12-14 42.12 8-10 9.15 
14-16 41.32 10-12 10.09 
16-18 40.92 12-14 11.09 
18-20 40.05 14-16 11.79 
16-18 12.76 
Loins Under 12 42.36 
(carlot, fresh) 12-16 41.05 Jowl 11.38 
16-20 36.97 
Neck bones 8.84 
Picnics Under 6 25.09 
(carlot, fresh) 6-8 23.86 Front feet 6.02 
8-10 23.26 
Hind feet 2,50 
Boston butts 32.18 
Tail 11.26 
Bellies Under 8 28.86 
(carlot, fresh) 8-10 28.89 Lard 10.53 
10-12 28.05 
12-14 27.45 Conversion of fat to lard 
14-16 25.74 $10.53 x conversion factor minus 
16—18 24.97 10^/cwt. rendering cost 
Spare ribs Under 3 36.22 Cuts Factor Price 
3-5 28.43 
Loin fat .90 9.38 
Trim (80% lean) 32.84 Fat backs under 
Trim* (50% lean) 18.25 6# .80 8.32 
Skin and fat .70 7.27 
^Average prices for all cuts and trimmings and lard were calculated 
from the National Pro vi si oner Daily Market Service (59, 1956 through 1959). 
kIncludes jowl trim. 
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Table 26 . Expected percentage distribution of loins by grade boundaries 
and weight3 
Carcass 
weight in 
pounds 
Medium-
U.S. No. 1 
U.S. No. 1— 
U.S. No. 2 
0.3 inch 
U.S. No. 2- into U.S. 
U.S. No. 3 No. 3 
110 Inches backfat 
Mean weight 
1.2 
9.16 
1.5 
8.54 
Distribution of 
loin weights 
Under 12 lbs. 
Percent 
100.00 
Percent 
100.00 
120 Inches backfat 
Mean weight 
1.3 
9.84 
1.6 
9.17 
Distribution of 
loin weights 
Under 12 lbs. 
Percent 
100.00 
Percent 
100.00 
130 Inches backfat 
Mean weight 
1.3 
10.75 
1.6 
10.02 
1.9 
9.29 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
Percent 
98.12 
1.88 
Percent 
100.00 
Percent 
100.00 
140 Inches backfat 
Mean weight 
1.3 
11.61 
1.6 
10.88 
1.9 
10.09 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
Psrceat 
69.85 
30.15 
Percent 
95.82 
4.18 
Percent 
99.84 
.16 
Inches backfat 1.6 1.9 2.2 
Mean weight 11.75 10.91 10.07 
Distribution of Percent Percent Percent 
loin weights 
64.06 Under 12 lbs. 94.18 99.73 
Î2-16 lbs. 35.94 5.82 .27 
Standard error of estimate of loin weight as a percentage of carcass 
weight = 0.9255» 
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Table 26 (Continued) » 
Carcass 
weight in Medium-
pounds U.S. No. 1 
U.S. No * 1— 
U.S. No. 2 
U.S. No. 2-
U.S. No. 3 
0.3 inch 
into U.S. 
No. 3 
H
 
O
 
Inches backfat 
Mean weight 
1.6 
12.64 
1.9 
11.74 
2.2 
10.84 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
Percent 
19.49 
80.51 
Percent 
63.68 
36.32 
Percent 
94.06 
5.94 
170 Inches backfat 
Mean weight 
1.7 
13.22 
2.0 
12.27 
2.3 
11.31 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
Percent 
6.06 
93.94 
Percent 
36.69 
63.31 
Percent 
80.78 
19.22 
180 Inches backfat 
Mean weight 
1.7 
14.11 
2.0 
13.11 
2.3 
12.10 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
16-20 lbs. 
Percent 
.55 
98.26 
1.19 
Percent 
9.18 
90.82 
Percent 
45.62 
54.38 
190 Inches backfat 
Mean weight 
2.0 
13.96 
2.3 
12.70 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
16-20 lbs. 
Percent 
1.32 
97.66 
1.02 
Percent 
15.62 
84.38 
200 Inches backfat 
Mean weight 
2.0 
14.82 
2.3 
13.70 
Distribution of 
loin weights 
Under 12 lbs. 
12-16 lbs. 
Percent 
.11 
89.86 
....19,93... 
Percent 
3.36 
96.00 
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Table 27. Expected percent age distribution of h ans by grade boundaries 
and weight5 
Carcass 0.3 inch 
weight in Medium- U.S. No. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
110 Inches backfat 1.2 1.5 
Mean weight 10.95 10.32 
Distribution of Percent Percent 
ham weights 
Under 12 lbs. 98.30 100.00 
12-14 lbs. 1.70 
120 Inches backfat 1*3 1.6 
Mean weight 11.78 11.08 
Distribution of Percent Percent 
ham weights 
66.28 Under 12 lbs. 95.54 
..33s7?..., 
130 Inches backfat 1.3 1.6 1.9 
Mean weight 12.82 12.07 11.32 
Distribution of Percent Percent Percent 
ham weights 
Under 12 lbs. 8.08 45.22 87.70 
12-14 lbs. 89.75 54.78 12.30 
...3,17... 
140 Inches backfat 1.3 1.6 1.9 
Mean weight • 13.87 13.07 12.26 
Distribution of Percent Percent Percent 
ham weights 
4.46 Under 12 lbs. .15 33.72 
12-14 lbs. 57.78 88.60 65.99 
Iirl6 lbs. 42.0% .29 
150 Inches backfat 1.6 1.9 2.2 
Mean weight 14.07 13.21 12.35 
Distribution of Percent Percent Percent 
ham weights 
3.67 Under 12 lbs. .11 30.50 
12-14 lbs. 45.51 84.23 68.79 
14-16 lbs. 54.17 12.10 .71 
* * * * * * * *  
^Standard error of estimate of ham weight as a percentage of carcass 
weight = 0.8990. 
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Table 27 (Continued) . • 
Carcass 
weight in Medium - U.S. No. 1- U.S. No. 2- 0.3 inch 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 into U.S. 
No. 3 
160 Inches backfat 1.6 1.9 2.2 
Mean weight 15.08 14.17 13.25 
Distribution of Percent Percent Percent 
ham weights 
Under 12 lbs. .13 4.18 
12-14 lbs. 6.55 40.77 81.13 
14-16 lbs. 83.25 58.56 14.69 
• . • . . 39 .... 
170 Inches backfat 1.7 2.0 2.3 
Mean weight 15.79 14.81 13.83 
Distribution of Percent Percent Percent 
ham weights 
Under 12 lbs. .84 
12—14 lb s. .96 14.46 57.87 
14—16 lbs. 60.G? 79.60 41.25 
16-18 lbs. 38.78 5.94 
...18T20.H?§8........ «!?.... 
180 Inches backfat 1.7 2.0 2.3 
Mean weight 16.80 15.77 14.73 
Distribution of Percent Percent Percent 
ham weights 
1.46 12-14 lbs. 18.41 
14-16 lbs. 16.11 59.95 75.77 
16—18 lbs. 76.95 38.30 5.82 
18-20 lbs. .29 
190 Inches backfat 2.0 2.3 
Mean weight 16.73 15.64 
Distribution of ham Percent Percent 
weights 
12-14 lbs. 2.74 
14—16 lbs. 19.49 63.54 
16—18 lbs* 73.57 33.43 
18-20 lbs. 6.94 .29 
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Table 27 (Continued) 
Carcass 
vrei^ it in 
pounds 
Medium - U.S. No. 1- U.S. No. 2-
U.S. No. 1 U.S. No. 2 U.S. No. 3 
0.3 inch 
into U.S. 
No. 3 
200 Inches backfat 2.0 2.3 
Mean weight 17.71 16.56 
Distribution of Percent Percent 
ham weights 
12-14 lbs. .22 
14-16 lbs. 2.87 26.54 
16-18 lbs. 59.68 67.76 
18-20 lbs. 36.91 5.48 
20-22 lbs. *54 
Table 28. Expected percentage distribution of picnics by grade boundaries 
and weighta 
Carcass 0.3 inch 
weight in Medium - U.S. No. 1- U.S. No. 2— into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
110 Inches backfat 1.2 1.5 
Mean weight 4.57 4.35 
Distribution of Percent Percent 
picnic weights 
Under 6 lbs, 100,00 100.00 
120 Inches backfat 1.3 1.6 
Mean weight 4.93 4 . 7 0  
Distribution of Percent Percent 
picnic weights 
Under 6  lbs. 100.00 100.00 
130 Inches backfat 1.3 1.6 1.9 
Mean weight 5.37 5.12 4.87 
Distribution of Percent Percent Percent 
picnic weights 
Under 6 lbs. 97.06 99.61 100.00 
6-8 lbs. 2.94 . 3 9  
140 Inches backfat 1.3 1.6 r.9 
Mean weight 5.82 5.55 5 . 2 7  
Distribution of Percent Percent Percent 
picnic weights 
Under 6 lbs. 6 9 . 5 0  89.80 97.88 
....39,59..., ,...19:39.... . . . . 3 , 1 3 . . . .  
H
 
o
 •  . • . . . . .  
Inches backfat 1.6 1.9 2.2 
Mean weight 5 . 9 8  5 . 6 9  5 . 3 9  
Distribution of Percent Percent Percent 
picnic weights 
Under 6 lbs. 52.39 7 9 . 3 9  9 4 . 4 1  
6-8 lbs. 20.61 
....2:2?.... 
^Standard error of estimate of picnic weight as a percentage of 
carcass weight = 0.5099. 
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Table 28 (Continued) 
Carcass 0.3 inch 
weight in Medium- U.S. No. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
160 Inches backfat 1.6 1.9 2.2 
Mean weight 6.41 6.10 5.79 
Distribution of Percent Percent Percent 
picnic weights 
Under 6 lbs. 15.62 40.13 69.50 
6-8 lbs. 84.38 59.87 30.50 
170 Inches backfat 1.7 2.0 2.3 
Mean weight 6.74 6.41 6.08 
Distribution of Percent Percent Percent 
picnic weights 
4.36 Under 6 lbs. 17.11 42.47 
6-8 lbs. 95.45 82.89 57.53 
.§719.1^ 9 ,1?... 
180 Inches backfat 1.7 2.0 2.3 
Mean weight 7.18 6.83 6.48 
Distribution of Percent Percent Percent 
picnic weights 
Under 6 lbs. .51 3.51 14.69 
6-8 lbs. 95.82 95.95 85.31 
8-lO^lbs. 3.67 .54 
190 Inches backfat 2.0 2.3 
Mean weight 7.25 6.88 
Distribution of Percent Percent 
picnic weights 
Under 6 lbs. .48 3.44 
6-8 pounds 93.34 95.49 
§tW.P9W4§ $«19 1,07.... 
200 Inches backfat 2.0 2.3 
Mean weight 7.68 7.29 
Distribution of 
picnic weights 
Under 6 lbs. 
6-8 lbs. 
8-10 lbs. 
Percent Percent 
.57 
73.57 91.20 
26.43 8.23 
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Table 29. Expected percentage distribution of bellies by grade boundaries 
and weighta 
Carcass 0.3 inch 
weight in Medium - U.S. No. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
110 Inches backfat 1.2 1.5 
Mean weight 7.99 8.23 
Distribution of Percent Percent 
belly weights 
Under 8 lbs. 49.20 35.94 
8—10 lbs. 50.80 63.76 
10-12 lbs. .30 
120 Inches backfat 1.3 1.6 
Mean weight 8.79 9.05 
Distribution of Percent Percent 
belly weights 
6.68 Under 8 lbs. 13.14 
8-10 lbs. 82.68 84.47 
10-12 lbs. 4.18 8.85 
130 Inches backfat 1.3 1.6 1.9 
Mean weight 9.50 9.79 10.08 
Distribution of Percent Percent Percent 
belly weights 
Under 8 lbs. 2.44 .94 .32 
8-10 lbs. 72.10 60.09 45.70 
10-12 lbs. 25.46 38.78 53.39 
12-14 lbs. .19 .59 
140 Inches backfat 1.3 1.6 1.9 
Mean weight 10.21 10.52 10.84 
Distribution of Percent Percent Percent 
belly weights 
Under 8 lbs. .35 
8-10 lbs. 39.39 26.11 15.39 
10-12 lbs. 58.80 70.30 76.83 
12-14 lbs. 1.46 3.59 7.78 
^Standard error of estimate of belly weight as a percentage of 
carcass weight = 1.1716. 
Table 29 (Continued) 
I arc as s 0.3 inch 
might in Medium -. U.S. No. 1- U.S. No. 2— into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
150 Inches backfat 1.6 1.9 2.2 
Mean weight 11.25 11.59 11.92 
Distribution of Percent Percent Percent 
belly weights 
8-10 lbs. 7.64 3.51 1.43 
10-12 lbs. 72.31 64.21 51.76 
12-14 lbs. 20.05 31.97 45.90 
14-16 lbs. .31 .91 
160 Inches backfat 1.6 1.9 2.2 
Mean weight 11.49 12.34 12.70 
Distribution of Percent Percent Percent 
belly weights 
.62 8-10 lbs. 1.70 .20 
10-12 lbs. 48.70 34,95 22.46 
12—14 lbs. 48.02 60.59 69.11 
14-16 lbs. 1.58 3.84 8.23 
170 Inches backfat 1.7 2.0 2.3 
Mean weight 12.84 13.22 13.10 
Distribution of Percent Percent Percent 
belly weights 
8-10 lbs. .22 
10-12 lbs." 19.83 11.12 5.48 
12-14 lbs. 67.65 67.11 60.06 
14-16 lbs. 12.30 21.77 33.66 
16-18 lbs. .80 
180 Inches backfat 1.7 2.0 2.3 
Mean weight 13.57 27.97 14.37 
Distribution of Percent Percent Percent 
belly weights 
10-12 lbs. 6.81 3.07 1.22 
12-14 lbs. 59.10 48.13 35.10 
14—16 lbs. 33.02 46.06 57.50 
16-18 lbs. 1.07 2.74 6.18 
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Table 29 (Continued) 
Carcass 0.3 inch 
weight in Medium - U.S. No. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
190 Inches backfat 2.0 2.3 
Mean weight 14.72 15.15 
Distribution of Percent Percent 
belly weights 
10-12 lbs. .71 .23 
12-14 lbs. 25.07 14.92 
14-16 lbs. 61.71 62.79 
16-18 lbs. 12.35 21.54 
18-20 lbs. .16 .52 
200 Inches backfat 2.0 2.3 
Mean weight 15.47 15.92 
Distribution of belly Percent Percent 
weights 
10-12 lbs. .15 
12-14 lbs. 10.23 5.05 
14-16 lbs. 56.98 47.74 
16-18 lbs. 31.10 43.46 
18-20 lbs. 1.54 3.75 
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Table 30. Expected percentage distribution of fat backs by grade 
boundaries and weighta 
Carcass 0.3 inch 
weight in Medium- U.S. Mo. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
110 Inches backfat 1.2 1.5 
Mean weight 3.99 5.11 
Distribution of Percent Percent 
fat back weights 
Under 6 lbs. 100.00 94.74 
6-8 lbs. 5.26 
120 Inches backfat 1.3 1.6 
Mean weight 4.64 5.86 
Distribution of Percent Percent 
fat back weights 
Under 6 lbs. 98.81 59.48 
6-8 lbs. 1.19 40.52 
130 Inches backfat 1.3 1.6 1.9 
Mean weight 4.90 6.22 7.53 
Distribution of Percent Percent Percent 
fat back weights 
Under'6 lbs. 95.45 37.07 .91 
6-8 lbs. 4.55 62.62 75.20 
8-10 Xbs. .31 23.89 
140 Inches backfat 1.3 1.6 1.9 
Mean weight 5.13 6.56 7.98 
Distribution of Percent Percent Percent 
fat back weights 
Under 6 lbs. 89.07 21.48 .24 
6-8 lbs. 10.93 76.55 51.36 
8-10 lbs. 1.97 48.21 
10-12 lbs. .19 
^Standard error of estimate of fat back weight as a percentage of 
carcass weight = 1.0021. 
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Table 30 (Continued) 
Carcass 0.3 inch 
weight in Medium - U.S. No. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
150 Inches backfat 1.6 1.9 2.2 
Mean weight 6.87 8.40 9.97 
Distribution of Percent Percent Percent 
fat back weights 
Under 6 lbs. 12.30 
6-8 lbs. 81.02 29.81 .54 
8-10 lbs. 6.68 68.53 53.84 
10-12 lbs. 1.66 45.34 
12-14 lbs. .28 
160 Inches backfat 1.6 1.9 2.2 
Mean weight 7.17 8.88 10.42 
Distribution of Percent Percent Percent 
fat back weights 
Under 6 lbs. 7.21 
6-8 lbs. 77.64 16.60 .13 
8-10 lbs. 15.15 76.72 30.02 
10-12 lbs. 6.68 67.41 
12-14 lbs. 2.44 
170 Inches backfat 1.7 2.0 2.3 
Mean weight 8.03 9.75 11.47 
Distribution of Percent Percent Percent 
fat back weights 
Under 6 lbs» .87 
6-8 lbs. 47.93 1.97 
8-10 lbs. 50.18 59.44 4.18 
10-12 lbs. 1.02 38.18 69.06 
12—14 lbs. .41 26.61 
14-16 lbs. .15 
180 Inches backfat 1.7 2.0 2.3 
Mean weight 8.32 10.15 11.97 
Distribution of Percent Percent Percent 
fat back weights 
Under 6 lbs. .51 
6-8 lbs. 35.43 .87 
8—10 lbs. 60.92 42.77 1.46 
10-12 lbs. 3.14 54.39 49.74 
12-14 lbs. 1.97 47.58 
••••••• 
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Table 30 (Continued) 
Carcass 0,3 inch 
weight in Medium - U.S. No, 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.S. No. 2 U.S. No. 3 No. 3 
190 Inches backfat 2.0 2.3 
Mean weight 10.52 12.45 
Distribution of Percent Percent 
fat back weights 
6-8 lbs. .40 
8—10 lbs. 28.72 
i—1 ITx 
10-12 lbs. 64.82 31.41 
12-14 lbs. 6.06 62.92 
14-16 lbs. 5.16 
200 Inches backfat 2.0 2.3 
Mean weight 10.87 12.90 
Distribution of Percent Percent 
fat back weights 
6-8 lbs. .21 
8-10 lbs. 19.01 .19 
10-12 lbs. 67.64 18.22 
32-14 lbs. 13.14 68.02 
14-16 lbs. 13.47 
16-18 lbs. .10 
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Table 31. Expected percentage distribution of spare ribs by grade 
boundaries and weighta 
Carcass 0.3 inch 
weight in Medium- U.S. No. 1- U.S. No. 2- into U.S. 
pounds U.S. No. 1 U.8. No. 2 U.S. No. 3 No. 3 
110 Inches backfat 1.2 1.5 
Mean weight 1.84 1.71 
Distribution of Percent Percent 
spare rib weights 
Under 3, lbs. 100.00 100.00 
120 Inches backfat 1.3 1.6 
Mean weight 1.98 1.&4 
Distribution of Percent Percent 
spare rib weights 
,199:99 ,..199*99.... 
130 Inches backfat ,1.3 1*6 1.9 
Mean weight 2.16 2.01 1.86 
Distribution of Percent Percent Percent 
spare rib weights 
Under 3 lbs. 100.00 100.00 100.00 
140 Inches backfat 1.3 1.6 1.9 
Mean weight 2.35 2.19 2.03 
Distribution of Percent Percent Percent 
spare rib weights 
....W#r.3.!%$:.. .1ÇQ,0Ç ...199:99.... ..199:99.... 
150 Inches backfat 1.6 1.9 2.2 
Mean weight- 2.37 2.20 2.03 
Distribution of Percent Percent Percent 
spare rib weights 
Under 3 lbs. 99.81 100.00 100.00 
3-5 lbs. .19 
Inches backfat 1.6 1.9 2.2 
Mean weight 2.55 2.37 2.19 
Distribution of Percent Percent Percent 
spare rib weights 
99.67 Under 3 lbs. 97.32 100.00 
3-5 lbs. 2.68 .33 
^Standard error of estimate of spare rib weight as a percentage of 
carcass weight = 0.2895» 
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Table 31 (Continued) 
Carcass 
weight in Medium -
pounds U.S. No. 1 
U.S. No. 1— 
U.S. No. 2 
U.S. No. 2— 
U.S. No. 3 
0.3 inch 
into U.S. 
No. 3 
170 Inches backfat 
Mean weight 
1.7 
2.67 
2.0 
2.48 
2.3 
2.28 
Distribution of 
spare rib weights 
Under 3 lbs. 
3-5 lbs. 
Percent 
90.66 
9.34 
Percent 
98.26 
1.74 
Percent 
99.81 
.19 
180 Inches backfat 
Mean weight 
1.7 
2.86 
2.0 
2.66 
2.3 
2.45 
Distribution of 
spare rib weights 
Under 3 lbs. 
3-5 lbs. 
Percent 
70.19 
29.81 
Percent 
90.66 
9.34 
Percent 
98.30 
1.70 
190 Inches backfat 
Mean weight 
2.0 
2.83 
2.3 
2.61 
Distribution of 
spare rib weights 
Under 3 lbs. 
3-5 lbs. 
Percent 
72.91 
27.09 
Percent 
91.92 
8.08 
200 . Inches backfat 
Mean weight 
2.0 
3.01 
2.3 
2.78 
Distribution of 
spare rib weights 
Under 3 lbs. 
3-5 lbs. 
Percent 
48.01 
51.99 
Percent 
77.04 
22.96 
